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ABSTRACT
Field studies in 1995, 1996, and 1997, using insecticides to alter population 
densities o f  yellow sugarcane aphid, Sipha flava (Forbes), West Indian canefly, 
Saccharosvdne saccharivora (Westwood) and the pink sugarcane mealybug, 
Saccharicoccus sacchari (Cockerell), indicated that sugarcane infested by these insects 
did not suffer sugar quality loss (as measured by brix, polarity, sucrose, purity, and 
theoretical recoverable sugar (TRS)). There was no apparent indication that Homoptera 
stressed sugarcane (indicated by concentrations o f  fi’ee amino acids in extracted 
sugarcane juice). A very slight, but significant increase in the percent brix was observed 
in sugarcane juice extracted from stalks washed free o f mealybug-related contamination. 
Theoretical recoverable sugar calculations in the aphid and canefly infested plots in 1995 
indicated a potential for $3.32 to $33.76 increase in profits per hectare in cane averaging 
67.25 metric tons per hectare and suggested that Homopteran feeding actually increased 
yields. Given that Homoptera were a source o f carbohydrates for ants and did not 
appear to cause yield loss, the pest status o f sugarcane Homoptera is being 
reconsidered.
In weekly surveys o f all nodes of 30 plants, red imported fire ants, Solenopsis 
wagneri Santschi were more commonly observed foraging near the upper nodes of 
sugarcane having mealybugs, than on lower nodes devoid of mealybugs. Ants were 
associated with mealybugs in 1996 and 1997 in plots subjected to insecticidal 
treatments. Following the 4 Sep 1996 insecticide treatments, there was no detectable 
relationship between ants and mealybugs, suggesting that these ‘soft’ insecticides 
disrupted the relationship. In 1997, canefly honeydew on the leaf surfaces also appeared
ix
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to disrupt the mealybug-ant relationship. Ants less frequently associated with mealybugs 
as mealybug densities declined near the end o f the season. Observations indicated that 
ants did not tend caneflies and rarely yellow sugarcane aphids for honeydew.
Data collected following the use o f four different winter cover crops in sugarcane 
suggested that neither cover crop cultivar nor biomass substantially influenced arthropod 
densities or cane stand densities. Although positive impacts o f winter cover crops were 
not detected for the variables measured, these data do not suggest that cover crops 
provide no agronomic benefit to farmers.
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CHAPTER 1
INTRODUCTION
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The red imported fire ant, Solenopsis wagneri Santschi, (Hymenoptera: Formicidae), is 
the most important predator in Louisiana sugarcane, (interspecific hybrid o f Saccharum 
spp ). The fire ant preys on the major pest in sugarcane, the sugarcane borer, Diatraea 
saccharahs (F.) (Lepidoptera; Crambidae). Very little work has been done on the effects 
o f ground cover on fire ants and other sugarcane arthropod fauna. However, Ali et al.
(1984) found that native weeds allowed to persist in sugarcane at noncompetitive levels 
increased fire ant predation on herbivorous insects, but at high densities weeds may 
stress cane and lead to higher phytophagous nematode populations. Ali and Reagan
(1985) also found that wagneri were more abundant in weedy than in weed-fi'ee 
sugarcane habitats. Ground and vertical foraging of ants on sugarcane stalks has been 
shown to be increased by increases in weed densities and prey species (Showier et al. 
1989). The mowing of ground cover in pecan (Carva illinoensis (Wangenh.) K. Koch, 
orchards increased the proportion and numbers o f wagneri foraging on pecan trees 
(Tedders et al. 1990).
For many ants, sugars are the primary energy source and has been considered the 
food o f the adults by Wilson and Eisner (1957) and Stein et al. (1990). Ants can obtain 
sugars from floral and extrafloral nectaries, and from honeydew-producing Homoptera. 
Mutualisms between Ŝ  wagneri and Homoptera are common. In the pecan trees, Ŝ  
wagneri were observed tending the blackmargined aphid fMonellia carvella (Fitch) 
(Homoptera; Aphididae) and the mealybug, Dvsmicoccus morrisoni (Hollinger) 
(Homoptera: Pseudococcidae) (Tedders et al. 1990). It is believed that plants have 
evolved extrafloral nectaries (at least in some cases) that induce protection against 
herbivory by tending ants (Bently 1977a, Bently 1977b, Koptur 1979). An important
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
characteristic of this relationship is that nectaries supply a constant, nearly non­
expendable sugar source, promoting continual tending and recruitment. Similar 
protection against herbivory is possible during ant-Homoptera mutualisms.
A study by Agnew et al. (1982), demonstrated that ^  wagneri were more abundant 
on isolines of cotton, Gossvpium spp., containing extrafloral nectaries and visited more 
plants than non-nectaried cotton. However, the increase in numbers o f  ̂  wagneri on 
nectaried cotton resulted in no significant decrease in Heliothis egg numbers or change in 
cotton yield. They attributed their observed lack o f differences between the isolines to 
aphid tending early in the season on both isolines, even though, later in the season when 
extrafloral nectar became abundant, ants ceased to tend the aphids. Also the presence of 
high numbers o f ants and high predation by fire ants and other predators in both 
treatments are suspected to have obscured differences. The attractiveness o f the wood 
ant to sugar solution baits have been shown to be negatively related to the seasonal 
abundance of competing honeydew-producing Homoptera (Sudd and Sudd 1985). In a 
study by Nickerson et al. (1977), Solenopsis geminata (F.) (Hymenoptera; Formicidae) 
reduced soybean looper eggs on soybeans plants on which they were tending nymphs of 
the threecomered alfalfa hopper, Spissistilus festinus (Say) (Homoptera: Membracidae) 
significantly more than on plants not having the alfalfa hopper.
The relationship of ̂  wagneri to sugarcane Homoptera has not been examined.
The Argentine ant, Iridomvrmex humilis. was reported to tend the gray sugarcane 
mealybug, Dvsmicoccus boninsis (Kuw ), in Louisiana sugarcane by Barber (1923), 
however, I. humilis has been displaced by Ŝ  wagneri. and the pink sugarcane mealybug, 
Saccharicoccus sacchari (Cockerell), is currently the predominant mealybug. Despite the
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
change in species composition, the ant-mealybug relationship persists in Louisiana 
sugarcane between ^  wagneri and the pink sugarcane mealybug, sacchari (Cockerell) 
(Homoptera; Pseudococcidae) (Woolwine et al. unpublished data). These mealybugs 
have been observed to feed near the node area under early to middle-aged leaf sheaths 
which have loosened from the plant. Ants in the canopy are often found associated with 
the mealybug. Antennation and transport o f mealybugs, and defensive behavior by ^  
wagneri against the careless investigators hand has been observed. The extent o f  this 
relationship has yet to be determined or documented, although in Queensland, Australia, 
&  sacchari are attended by the ants (Hymenoptera: Formicidae), Paratrechina probably 
vaga (Forel), P. prob. bourbonica (Forel), Camponotus prob. chloroticus Emery, 
Tetramorium bicarinatum (Nylander), Pheidole megacephala (F.) and Iridomvrmex sp. 
(De Barro 1990).
Observations by A. E. Woolwine (unpublished data) indicate that in Louisiana 
sugarcane, ^  wagneri also tend rusty plum aphid, Hvsteroneura setariae (Thomas) 
(Homoptera: Aphididae) that infrequently occurs in small colonies at the base o f the 
sugarcane leaves. Tending of the yellow sugarcane aphid, Sipha flava (Forbes) 
(Homoptera: Aphididae) has been rarely observed early in the growing season, although 
wagneri abundance tended to be higher in fields where Ŝ  flava was also abundant 
(Woolwine et al. 1994). No record of ant tending the West Indian canefly, 
Saccharosvdne saccharivora (Westwood) (Homoptera: Delphacidae) could be found, 
however Metcalfe (1970) observed predation on this insect by ants and spiders.
Contrary to Barber (1923), removal o f ants from today’s sugarcane 
agroecosystem (Long et al. 1958, Hensley et al. 1961, Negm and Hensley 1967 and
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Reagan et al. 1972) results in a decrease in yield, due to increases in numbers o f 
sugarcane borers (consequential o f the removal o f the predatory fire ant). Barber (1923) 
attributed the increase in yields to increased mealybug mortality (attributable to disease 
and predation) following demise of the tending ant. Tending ants offer some protection 
to Homoptera against predators, parasitoids, and honeydew contamination that could 
pollute their microhabitat and encourage fungal growth (Way 1963, Murray 1982, 
Nechols and Seibert 1985, Buckley and Gullan 1991). Laboratory studies with the red 
imported fire ant, Solenopsis wagneri Santschi, (Hymenoptera; Formicidae) indicated 
that ants prey on some important aphid predators when tending the cotton aphid. Aphis 
gossvpii Glover (Homoptera: Aphididae) (Vinson and Scarborough 1989). In a study by 
Samways (1983), fungal disease was delayed in ant-tended mealybugs. In today’s 
sugarcane agroecosystem losses due to sugarcane borer feeding appear to  outweigh 
losses due to mealybug feeding.
No clear relationships between Homoptera infestations and yield loss in Louisiana 
sugarcane have been reported. The primary Homoptera in Louisiana sugarcane are the 
yellow sugarcane aphid, the pink sugarcane mealybug, and on occasion the West Indian 
canefly. None of these Homoptera have been shown to be important in the transmission 
o f pathogens. However, it has been suggested that the honeydew accumulation in the 
leaf sheaths of mealybug infested nodes may interfere with the processing o f sugar (Dick 
1969). Erwinia and Leuconostoc bacterial species predominate after the mealybug 
colonies die out (Ashbolt and Inkerman 1989). Leuconostoc mesenteroides has been 
credited as the primary microbial agent responsible for the conversion o f sucrose to 
dextran, reducing the quality o f recovered sucrose (Legendre 1986 and Aleman 1987).
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Due to the growing concern over the use of toxic compounds to control insect 
pests in agriculture, research is becoming more focused on cultural practices, host plant 
resistance, and the use o f predators and parasitoids. The goal of my research was to 
determine what biotic factors increase the abundance and foraging activities o f & 
wagneri in sugarcane, and to assess the negative aspects o f these biotic factors on 
sugarcane. The biotic factors o f concern were the 1) effects of winter vegetation (i.e. 
cover crops) on the densities o f ants and other arthropods, 2) the effects o f winter 
vegetation on sugarcane stand density, 3) effects of honeydew on ant foraging on the 
sugarcane stalk, 4) effect o f these honeydew-producing Homoptera on the quality of 
sugar extracted from sugarcane.
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CHAPTER 2
ASSESSING CROP LOSSES AND STRESS RESPONSE CAUSED BY 
SUGARCANE HOMOPTERA
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
Introduction
The sugarcane borer, Diatraea saccharalis (F.) (Lepidoptera; Crambidae) 
accounts for approximately 90% of insect injury in Louisiana sugarcane (interspecific 
hybrid o f Saccharum spp.) and causes approximately 15% yield loss annually in fields 
where they are not held below economic thresholds (Reagan et al. 1972). Other 
herbivorous insects found in Louisiana sugarcane and of questionable economic 
importance are the Homoptera. Worldwide, the most important losses caused by 
sugarcane Homoptera are a consequence of disease transmission, although in North 
America the role of homopteran vectored diseases seem to be far less critical (Reagan 
1994). Losses o f lesser prominence are a direct consequence o f water and nutrient 
removal by the feeding insects and inhibition o f photosynthesis in leaves that have been 
covered with sooty mold growing in honeydew.
Less obvious however, infestations of Homoptera can result in increased yields as 
a consequence o f higher predator and parasitoid densities that are supported by the 
carbohydrate-rich honeydew (Saad and Bishop 1976, Agnew et al. 1982, Idoine and 
Ferro 1988, Evans and Swallow 1993). Honeydew sugars percolating into the soil have 
been shown to stimulate nitrogen fixation by soil bacteria (Petelle 1984). Herbivory can 
also induce compensatory responses by the plant and ultimately lead to increases in 
biomass or fiixit production (Belsky 1986). Onset and duration of such herbivore stress 
are important factors determining yield gains or losses. In the case of sugarcane, late 
season infestations could cause influx of sucrose into the plants’ transport system, similar 
to the use o f cane ripeners (Watson and DeStefano 1986). This ambiguous relationship
10
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of herbivores to their host plants confound studies generally seeking only to determine 
the negative impact of herbivory.
Plants suffering from heavy Homoptera infestations and subsequent loss of plant 
juices often show symptoms similar to drought stress. Plants under drought stress often 
adjust the osmolarity o f their sap by increasing the concentration of free amino acids 
(esp. proline) and organic acids, thereby maintaining proper turgor pressure (Taiz and 
Zeiger 1991). Some amino acids and organic acids act as phagostimulants (Sogawa 
1982). Although free amino acids are utilized by Homoptera for protein synthesis, high 
dietary concentrations can be toxic. Structural analogues o f these amino acids can be 
incorporated into and interfere with the normal synthesis and function o f proteins (Reese 
1979).
Homoptera are often more productive on drought adapted plants, although fluid 
removal by the feeding Homoptera can negate the osmotic adjustment response 
(Dorschner et al. 1986). Greenbug, Schizaphis graminum (Rondani) (Homoptera; 
Aphididae), outbreaks appear to be promoted by drought stress in wheat (Walker 1954) 
but the insects also had lowered fecundity and reduced longevity on drought stressed 
plants (Sumner et al. 1983). Biotypes of the greenbug capable o f inducing chlorosis, 
necrosis, and higher concentrations o f free amino acids (symptoms similar to leaf 
senescence) had increased growth and reproduction than biotypes not producing these 
symptoms (Dorschner et al. 1987). Population growth rates o f Mvzus persicae (Sulzer) 
(Homoptera: Aphididae) were positively correlated with free amino acids in potato 
leaves, however growth rates were negatively correlated with free amino acids within 
leaves o f different vertical zones (Jansson and Smilowitz 1986).
1 1
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Saccharicoccus sacchari in Sugarcane
Jayanthi (1986) reports that the pink sugarcane mealybug, Saccharicoccus 
sacchari (Cockerell), (Homoptera; Pseudococcidae), colonizes the nodal regions beneath 
the leaf-sheaths o f  sugarcane, and rarely the roots. They feed on the sap o f  parenchyma 
cells without penetrating the vascular bundles. Damage caused by S, sacchari varies 
greatly, with no current literature describing losses in Louisiana. Although ^  sacchari 
has been shown to transmit sugarcane bacilliform virus and sugarcane mild mosaic virus, 
the importance o f these viruses has not been assessed (Lockhart et al. 1992). The 
mealybug has not been implicated with the transmission of sugarcane mosaic virus or Fiji 
disease.
There are several microorganisms associated with sacchari and its microhabitat 
(Ashbolt and Inkerman 1989). Erwinia and Leuconostoc species predominate after the 
mealybug colonies die out (Ashbolt and Inkerman 1989). Leuconostoc mesenteroides 
has been credited as the primary microbial agent responsible for the conversion o f 
sucrose to dextran, reducing the quality o f recovered sucrose (Legendre 1986 and 
Aleman 1987). “Dextran contamination causes slowed crystallization, elongated sugar 
crystals, poor centrifugation, increased molasses purities [impurities?], poor quality 
sugar, slow mud settling rates and poor clarification” (DeStefano 1988). However, L  
mesenteroides must enter the stalk through cracks or other wounds to cause this type of 
dam ^e. Although insect feeding causes wounding to the stalks, it is unknown if 
mealybug feeding contributes to penetration by L, mesenteroides.
Barber (1923) showed that decline of the gray sugarcane mealybug, Dvsmicoccus 
boninsis (Kuwana) (Homoptera: Pseudococcidae), after removal o f the tending
12
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Argentine ant, Linepithema humile (Mayr) (Hymenoptera: Formicidae), resulted in 
increased yields. He attributed mealybug mortality to increased predation and parasitism 
in the absence of the tending ants. Removal o f ants resulted in a decrease in mealybug 
numbers and increased sugar yield per acre. Since then, L  humile has been displaced by 
the red imported fire ant, Solenopsis waeneri Santschi (Hymenoptera; Formicidae) and 
the predominant mealybug is sacchari. Barber’s results are in contrast to findings by 
Long et al. (1958), Hensley et al. (1961), Negm and Hensley (1967), and Reagan et al. 
(1972), in which removal o f ants resulted in yield loss; predation on the sugarcane borer 
(the major pest) by ^  wagneri appears to outweigh any reduction in yield due to 
mealybug feeding. Possible reasons for discrepancy between these studies include: 1) 
current varieties may be more susceptible or less tolerant to the sugarcane borer and 
more susceptible or tolerant o f  sacchari: 2) sacchari may be inherently less 
damaging to sugarcane; 3) waeneri may be a better predator o f the sugarcane borer; 
and 4) some combination of these and other factors interplay so that removal o f ants 
results in sugarcane yield loss.
Since sacchari overwinter in cane stubble, the latter ratoon crop would be 
expected to harbor greater populations of these insects. Also, additions of fertilizer have 
been shown to increase the incidence (percent of infested stalks) o f  mealybugs (Usila et 
al. 1981). However, Beardsley (1956) stated that conditions that inhibit growth of 
sugarcane such as physiological maturity, drought, poor soil or lack o f fertilizer, 
generally result in higher mealybug infestations. Rae and De ath (1991) observed that, 
within a cultivar, different sugarcane plants growing under the same conditions produced 
sacchari with differing fecundities. He suggested that this difference was due to the
13
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variable nutritional quality o f the individual plants. Rae and Jones (1992) also observed 
that mature colonies o f S. sacchari were generally in the region o f less stalk nitrogen. 
Burr et al. (1957) stated that the nitrogen content of sugarcane can vary both temporally 
and spatially.
Saccharosvdne saccharivora in Sugarcane
The West Indian canefly, Saccharosvdne saccharivora Westwood (Homoptera; 
Delphacidae) colonizes the ground facing sides of sugarcane leaves (indicating a tropic 
behavior) (Woolwine, personal observations) where they feed on plant juices (Fennah 
1969). Charpentier (1970) suggests that damage by S, saccharivora is often most severe 
during periods of drought, while Feimah (1969) states that hot, dry weather suppressed 
infestations. Drought conditions increased plant susceptibility to S. saccharivora and 
increased the nutritional quality o f  host sugarcane by influencing fi'ee amino acid levels 
(Fennah 1969). However, drought conditions also reduced the incidence of various 
unidentified entomophagous fungi that keep canefly populations in check (Fennah 1969). 
Total nitrogen content of sugarcane leaves (which is often increased by environmental 
stress) has been correlated with higher fecundity in saccharivora (Feimah 1969 and 
Metcalfe 1970). Metcalfe (1970) also illustrated higher fecundity o f saccharivora on 
young shoots which had higher nitrogen contents than older more mature plants. Fennah 
(1969) suggested that varieties that are most tolerant of adverse environmental 
conditions should be least nutritious to the pest. Charpentier (1970) stated that 
screening of saccharivora as a vector of sugarcane mosaic and ratoon stunting disease 
yielded negative results. Saccharosvdne saccharivora is noted to produce copious
14
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amounts of honeydew that rapidly cultures sooty mold which could impair the normal 
transpiratory and photosynthetic capability o f leaves.
Sipha flava in Sugarcane
The yellow sugarcane aphid, Sipha flava (Forbes) (Homoptera; Aphididae), 
colonizes the undersides of lower aging leaves of sugarcane where it feeds on leaf sap.
Its feeding punctures often resulted in reddish marks followed by necrosis, susequently 
reducing the photosynthetic capacity o f the leaf (White 1990). Long and Hensley (1972) 
reported that economic damage is seldom attributed to S. flava infestations. Sipha flava 
has not been shown to be important in the transmission o f sugarcane mosaic virus 
(Komblas and Long 1972), or other diseases.
In commercial operations, raw sugarcane juice is taken at the mill fi'om a core 
sample taken from shipping trucks. These quality estimates are made for each o f the 
samples and enable mills to predict the amount o f recoverable sugar per quantity o f cane. 
With this information, mills are able to purchase raw cane from producers at fair prices.
In summary, ‘brix’ is a measure o f  the soluble solids in sugarcane juice, such as sugar, 
proteins, minerals and contaminants. The percentage o f ‘sucrose’ in cane juice is 
measured by obtaining the juice polarity (using a polariscope). Polarity divided by the 
apparent specific gravity (ASG) yields the percent sucrose. The purity of juice samples 
is equivalent to the sucrose to brix ratio. Theoretical recoverable sugar (TRS) is the 
amount of sugar (in pounds per ton o f raw cane) that mills would recover after 
accounting for the prior quality estimates. Mills are estimated to be about 85% efiBcient 
at extracting this sugar [commercially recoverable sugar (CRS) = TRS * 0.85]. We 
discussed the potential monetary losses associated with differences in observed TRS
15
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values. See Meade and Chen (1977) for a more detailed discussion o f these sugar 
quality measurements. The objectives of these studies were to determine the relationship 
between various juice quality components (brix, polarity, purity, sucrose, theoretical 
recoverable sugar (TRS) and dextran concentrations) and free amino acid concentrations 
to different population densities o f Homoptera. Also, the effects o f  external 
contaminants on quality o f extracted juice (presumably associated with mealybug 
honeydew) were examined.
Methods and Materials 
Effects of Mealybug-Related External Contaminants on Sugarcane Juice Quality
In 1995, twenty, randomly selected, 5-stalk samples were collected from a field 
at St. Gabriel Agricultural Research Station, St. Gabriel Louisiana, o f  variety the ‘CP 74- 
383’ previously infested with mealybugs and displaying charactistic sooty mold 
contamination. Ten o f the 5-stalk samples were washed in a mild detergent using an 
abrasive synthetic sponge to clean stalks of mealybug-associated external contaminants. 
The other 10 samples were not washed. Juice samples were collected from each of the 
five-stalk samples after crushing the stalks with a stalk press. The juice was collected 
and analyzed at the St. Gabriel Sugar Laboratory, St. Gabriel, Louisiana, for juice quality 
as determined by Meade and Chen (1977). A studentized t-test was performed to 
determine if washing the contaminants from the surface of sugarcane stalks resulted in 
differences in juice quality.
Assessment of Losses and Plant Stress Following Differential Suppression of West 
Indian Canefly and Yellow Sugarcane Aphids With Insecticides
The primary homopteran pest at our test site in 1995 was saccharivora. A 
randomized complete block design (with 4 replicates, plots at approximately 0.81
16
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hectares, 27 rows wide by approximately 150 m long) experiment was conducted at Tex- 
Emma Corporation, Labadieville, Louisiana with variety ‘CP 70-321’ to determine the 
impact o f various levels o f  saccharivora and ^  flava infestations on sugarcane sugar 
quality and plant stress. Several insecticides were chosen based on their potential for 
effective control o f saccharivora. and to obtain different levels of infestation. 
Treatments were: A) methyl parathion (0.560 kg (ai)/ha), B) Provado*, imidacloprid, 
(0.028 kg (ai)/ha), and C) Baythroid®, cyfluthrin, (0.037 kg (ai)/ha) and D) an untreated 
control. Insecticides were applied in water to plots (ca. 0.61 hectares per plot) using a 
Cessna Ag Cat with swaths o f 16.46 m (9 rows) delivering 18 .71 Liters/ha o f finished 
formulation on 11 July 1995. The number of S. saccharivora and flava were recorded 
from the third leaf down fi'om the whorl on twenty stalks per plot on 14, 18, and 26 July 
and 1, 8, and 16 August 1995.
At the end o f the growing season, the height o f sugarcane stalks (as measured 
fi'om the base of the stalk to the point on the stalk where the terminal whorl originated) 
were recorded fi'om ten randomly selected stalks growing along both sides of 3 m of 
furrow, i.e. 6 m o f row and 10 stalks. Three, five-stalk samples were removed fi'om each 
treatment plot on 7 Dec 1995. These stalk samples were taken to the Sugar Laboratory 
at St. Gabriel Research Station and crushed in a stalk press. Juice samples were 
collected and analyzed for brix, polarity, purity, sucrose, and TRS (Meade and Chen 
(1977). Two, 50 ml juice subsamples were kept refiigerated at 2°C until processing for 
free amino acids. Total fi'ee amino acids were determined by V-Labs, Inc., Covington, 
LA. using a colorimetric ninhydrin technique as by Spies (1957)
17
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Assessment of Losses and Plant Stress Response Following Differential Suppression 
of Homoptera With Insecticides
In 1994, a study was conducted at Goldmine Plantation, Inc. in Edgard,
Louisiana in which various insecticides were applied to sugarcane variety ‘CP 74-383’ to 
determine the impact o f various levels of Homopteran infestations on sugarcane sugar 
quality and plant stress. Treatments were A) Asana*, esfenvalerate, at 0.037 kg (ai)/ha, 
B) Confirm*, tebufenozide, at 0.140 kg (ai)/ha plus CS-7 adjuvant at 1.2 liters/ha, C) 
cyfluthrin, at 0.018 kg (ai)/ha plus Guthion®, azinphosmethyl, at 0.415 kg (ai)/ha D) 
Karate®, lambda-cyhalothrin, at 0.028 kg (ai)/ha, E) lambda-cyhalothrin at 0.034 kg 
(ai)/ha, F) Orthene®, acephate, at 0.202 kg (ai)/ha plus esfenvalerate at 0.022 kg (ai)/ha, 
and G) an untreated control. Insecticides were applied in water to plots (ca. 0.61 
hectares per plot) in an RCBD with 4 replicates, using a Cessna Ag Cat with swaths of 
16.46 m (9 rows) delivering 18.71 Liters/ha of finished formulation on 25 Jun, 21 Jul, 
and 20 Aug. flava, were recorded from the third leaf down from the terminal whorl 
once a week following the first insecticidal application, for six weeks.
At the termination of the experiment, 75 sugarcane stalks were selected at 
random and the percentage of bored interaodes (caused by the sugarcane borer) was 
determined. Treatments were compared for differences in mean percentage bored 
intemodes and mean number o f aphids using analysis of variance Tukey’s HSD. Three, 
five-stalk samples were randomly selected and removed fi'om each plot and juice was 
extracted as described for the 1995 caneflv/aphid protocol previously described. Sugar 
quality components, brix, polarity, purity, sucrose and TRS were evaluated for each
18
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treatment group and related to aphid population densities and percentage bored 
intemodes.
Large plot insecticide tests were conducted at Glendale Plantation, Edgard, 
Louisiana (replicates 1 and 2) and contiguously at Goldmine Plantation, Inc. (replicates 3 
and 4), Edgard, Louisiana in 1996, and at Glendale Plantation in 1997 to determine the 
impact o f various levels o f homopteran infestations on sugarcane sugar quality and plant 
stress (variety ‘CP 74-383’). In 1997, insecticide treatments were: A) esfenvalerate at 
0.040 kg (ai)/ha, B) lambda-cyhalothrin at 0.034 kg (ai)/ha, C) tebufenozide at 0.140 kg 
(ai)/ha plus CS-7 adjuvant at 1.2 liters/ha and D) an untreated control. Insecticide 
applications were applied to plots using a randomized block design on 15 August, 4 
September in 1996 and on 30 June and 13 August in 1997 using the methods described 
for the 1994 study.
These insecticides were chosen because they are labeled for use in control o f the 
sugarcane borer. The number o f S  ̂sacchari. Ŝ  saccharivora. and S  ̂flava were recorded 
for the third and fourth leaves down from the terminal whorl and the nodes protected by 
sheaths associated with these leaves. Three five-stalk samples were randomly selected 
from each plot and processed for sugar quality components except that stalks were 
selected that were free o f borer damage. In this way losses were presumed to be as a 
result only o f homopteran feeding. Concentrations of individual amino acids, alanine 
(Ala), arginine (Arg), aspartic acid (Asp), cysteine (Cys), glutamic acid (Glu), glycine 
(Gly), isoleucine (lieu), leucine (Leu), lysine (Lys), methionine (Met), phenylalanine 
(Phe), proline (Pro), serine (Ser), threonine (Thr), tryptophan (Tryp), tyrosine (Tyr), and 
valine (Val) were determined by Commonwealth Biotechnologies, Inc. Richmond, VA 
using appropriate chromatographic techniques as by Davey and Ersser (1990) for the
19
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1996 and 97 experiments. Analysis o f variance and Tukey’s HSD test (SAS Institute, 
1997) were performed to determine differences in Homopteran densities, quality 
components, and free amino acid concentrations among treatments.
Results
In the 1995 experiment, when stalks were washed free of external contaminants, 
mean brix (20.12%, SD = 0.29) was significantly higher (t = -2.774 ; d f = 18.0; P  < 
0.05) than when stalks were not washed (19.78%, SD = 0.26). However, differences in 
polarity, purity, sucrose, and TRS were not detected (a  = 0.05).
In the 1994 experiment, differences were detected in the season-long mean 
number o f  aphids (Table 2.1), but very were observed in lambda-cyhalothrin plots. 
However, differences were not detected in the sugar quality components. There was a 
trend for higher TRS in cyfluthrin plots, which also tended to have the highest number of 
aphids. Stalks in untreated plots, which suffered significantly higher percentage bored 
intemodes by the sugarcane borer than all insecticide treatments {F = 25 .44; df = 9 , 18;
P < 0.05) and a significant decrease in kg o f sugar per hectare of cane (jF= 11.38; d f = 9, 
18; f  <0.05), suffered no detectable loss in sugarcane juice quality. Presence o f  ̂  
saccharivora were negligible. I neglected to assess Ŝ  sacchari abundance, although they 
were probably present.
Data from the 1995 large plot canefly/aphid experiment indicated significant 
differences in canefly and aphid densities among treatments (Fig. 2.1). Untreated control 
treatments had consistently higher season long canefly densities through time than all 
other treatments {F = 7.47; df = 6,312; P  <0.05). Higher aphid densities were observed 
in cyfluthrin plots on all sampled dates except 26 July { F=  8.77; df = 6,353; P  < 0.05). 
There was a trend for methyl parathion treatments to have the fewest Homoptera.
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Table 2.1. Mean percent bored internodes (± SE) caused by D. saccharalis (n = 4), and mean numbers of flava SE), followed by 




intemodes S. flava” Purity Brix Polarity Sucrose TRS kg sugar/ha
tebf 3.12 ± 0.70b 6.83 ± 2.04b 83.41 1.2 16.91 0.3 58.91 1.8 14.41 0.4 203 1 7.19 190,289 1 28,368
esfen 2.82 ± 0.58b 42.80 ± 10.75a 85.61 1.2 17.81 0.5 63.91 2.7 15.51 0.6 223 1 10.78 166,5191 12.499
esfen + acephate 5.13 ± 1.78b 2 1 8 8 1 6.34ab 84.41 1.8 17.51 0.5 62.01 3.0 15.1 1 0.7 215 1 11.93 178,477 1 16,033
cyflu + azinphos 3.74 ± 0.84b 22.401 12.8ab 83.41 1.9 17.31 0.8 60.6 1 4.2 14.71 1.0 209 1 16.14 212,2171 29,368
1-cyhal (high) 4.06 ± 1.60b 0.001 0.00b 82.21 1.9 17.1 1 0.6 59.01 3.6 14.41 0.8 202 1 13.94 218,1841 23,642
1-cyhal (low) 3.76 ± 0.70b 0.771 0.71b 82.61 1.9 17.01 0.5 58.91 3.0 14.41 0.7 202 1 12.45 203,938 1 18,203




Means followed by the same letters within columns are not significantly dilferent (Tukey’s HSD, a  = 0.05).
* average number of S. flava on 20 plants per plot, from weekly counts on third leaf below the terminal whorl.
Tebf, tebufenozide; esfen, esfenvalerate; cyflu, cyfluthrin; azinphos, azinphos methyl; 1-cyhal (high), lambda cyhalothrin at 0.028 kg 
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Fig. 2.1. Mean number of Homoptera per third leaf down from the whorl (vertical lines represent SE, n = 4) for each 
insecticide treatment, at at Tex-Emma Corporation, Labadieville, Louisiana in 1995, (cyflu, cyfluthrin; meth, methyl parathion; 
imid, imidacloprid; untrt, untreated control).
Significant increases in brix { F =  8.48; df = 5,6; P  = 0.01), and polarity (F =  5.59; d f= 
5,6; P  = 0.03) measurements were recorded in the cyfluthrin and control treatments than 
the methyl parathion treatment (Table 2.2). Homopteran densities in imidacloprid 
treatments tended to be low, however sugar quality estimates were most similar to the 
cyfluthrin treatment and the untreated control. Differences in total free amino acids in 
sugarcane juice or plant height were not detected.
Data from large plot insecticidal experiments in 1996 indicated differences in 
Homoptera densities among treatments in 1996 (Fig. 2.2). Significantly more aphids 
were observed in esfenvalerate treatments than other treatments on 20 September (F = 
6.67; df = 4,315; P  < 0.05). Aphids were significantly higher in esfenvalerate treatments 
than in tebufenozide and lambda-cyhalothrin treatments (F =  5.17; d f= 4 ,3 1 5 ;f  < 0.05), 
but did not differ from the untreated control on 7 September. Homopteran densities 
observed in 1996 was at least half the densities observed in 1995. Despite differences 
among treatments in homopteran densities, no differences in sugarcane juice quality or 
concentrations of individual free amino acids were detected among treatments.
Data from the large plot insecticide experiment in 1997 also indicated differences 
in Homoptera densities among treatments (Fig. 2.3); however, these differences were 
inconsistent through time. Aphid densities were low and no differences were detected 
among treatments at any sampling date. Significant differences were detected among 
the numbers of mealybugs per treatment, however differences were small, and no trend 
in time could be inferred. Significantly higher ^  saccharivora were found in 
esfenvalerate treatments on 26 August ( F=  54.92; d f = 6,633; P  < 0.05); however, 
esfenvalerate and lambda-cyhalothrin treatments had fewer saccharivora than other 
treatments on 10 September {F = 7.32; df = 6,633; P  < 0.05).
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Table 2.2. Mean end-of-season sugar quality estimates (± SE; n = 4), total free amino acids (FAA) (± SE; n = 4), and height of
^ sugarcane stalks (± SE; n = 4 ) following insecticidal differential suppression of Homoptera with insecticides for the study conducted at


















Treatment Brix Polarity Purity Sucrose TRS FAA Height (cm)
cyfluthrin 20.30 ±0.17a 79.93 ± 0.77a 19.20 ± 0.15a 92.97 ± 0.23 286.07 ± 2.28a 631.33 ± 116.13 13088.33 ± 144.06
methyl parathion 19.07 ± 0.13c 73.81 ± 0.97b 17.87 ± 0.24b 92.10 ±0.64 265.07 ± 4.36b 576.00 ± 76.10 13247.33 ± 237.15
imidacloprid 19.67 ± 0.09b 77.19 ±0.38ab 18.60 iO.lOab 92.93 ±0.19 277.13 ± 1.63ab 368.67 ± 107.16 13255.00 ± 56.79
untreated control 19.93 ±0.09ab 78.32 ± 0.79a 18.83 ± 0.18a 92.83 ±0.52 280.47 ± 3.31a 356.33 ± 13.20 13176.67 ± 184.85
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Fig. 2.2. Mean number of Homoptera per leaf 3 and 4 for each insecticide treatment (vertical lines represent SE; n = 4), at at 
Glendale Plantation, Edgard, Louisiana (replicates 1 and 2) and contiguously at Goldmine Plantation, Inc. (replicates 3 and 4), 













































26 August 3 September 10 September
Fig. 2.3. Mean number of Homoptera per leaf 3 and 4 for each insecticide treatment (vertical lines represent SE; n = 4), at 
Glendale Plantation in 1997 (esfen, esfenvalerate, untrt, untreated control; tebuf, tebufenozide; 1-cyhal, lambda-cyhalothrin).
No trend in time could be inferred for this insect. Differences were not detected 
between treatments in sugarcane juice quality assessments. We were unable to recover 
free amino acids from raw sugarcane juice in 1997, following the same and various 
modifications o f the protocol used in 1996.
Discussion
In 1995, juice extracted from stalks that were washed free o f mealybug 
associated external contaminants was significantly higher in brix than unwashed stalks. 
Soap residues (if present) may have influenced the brix, or washing of the stalks may 
have affected the wax layer o f the plant and subsequently affected the physiology of the 
plants such that there was an increase in the percent brix. Washing stalks did not 
influence the purity, amount o f sucrose in the juice, polarity, or TRS. Although the 
amount o f external contamination was not quantified, I believe that the mealybug 
densities observed in these fields prior to this experiment were representative of 
mealybug densities commonly occurring in Louisiana sugarcane. The subtle 
contamination caused by honeydew deposition and sooty mold growth on the outside of 
stalks is o f little to no economic importance.
The experiment in 1994 indicated that although there were differences in aphid 
densities (similar to  the densities observed in 1995 where sugar quality effects were 
observed), there were no differences detected in the sugar quality components. Stalks 
used for juice samples were chosen at random from the field, during the 1994 study; we 
did not choose stalks free from borer damage as in the 1996 and 1997 studies. Random 
variation in injury caused by borers could have added enough variation to samples to 
prevent detection o f  the potentially subtle differences due to  aphid feeding. I neglected
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to evaluate mealybug densities, even though these insects were probably present on the 
stalks. Mealybug densities could have also confounded detection of differences in sugar 
quality estimates.
The primary homopteran pest at our test site in 1996 and 1997 was & sacchari. 
although in 1996 ^  flava and rarely ^  saccharivora also occurred. In 1997, substantial 
^  saccharivora infestations developed in some plots with heavy sooty mold growth on 
the consequent honeydew. Data for the large plot Homoptera test in 1997 were not 
recorded after 10 Sept 1997 although Homoptera populations were still present. In 
1995 extensive infestations were first observed around the beginning of July, while in 
1997 infestations began around the middle o f August. Also, aphid and canefly densities 
in high homopteran density treatments in 1995 were up to approximately 66% higher 
than high homopteran density treatments in 1996 and 1997. Means separation tests in 
1995 also indicated consistent and more distinctive grouping of treatments. These 
observations lead us to conclude that the higher homopteran densities (consistently 
higher in the cyfluthrin treatment and untreated control throughout the experimental 
period) along with substantial infestations occuring 1 to 1.3 months earlier in 1995 were 
the primary reasons for that differences in sugar quality components were obtained. Late 
onset o f these Homoptera in 1996 and 1997, along with lower densities and less distinct 
differences between treatments, led to our inability to affect sugar quality measurements. 
These data in 1995 indicated a positive influence o f canefly and aphid feeding on sugar 
quahty (as measured by increases in purity and sucrose concentrations), at least under 
the conditions o f this experiment. Assuming sugarcane at 30 tons o f raw cane per acre 
(67.25 metric tons of cane per hectare), and paying 40% and 18% of the crop to the mill
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and the landowner, respectively, an increase o f one TRS unit is equivalent to an increase 
in profit o f $2.18 per acre ($ 0.88/ha). Differences between the highest TRS estimate 
(cyfluthrin treatments) and lowest TRS estimate (methyl parathion treatments) is 21.00 
(lower confidence limit of 3.757 and upper confidence limit o f  38.243). This equates to 
an increase in profit o f  $8.19 to $83.36 per acre o f cane ($3.32 to $33.76 per hectare).
At the lower end of the range, cost o f using insecticides (ca. $12.00 for one application) 
would exceed the returns.
Another possible reason for sugar quality increase increase in cyfluthrin treated 
plots is that cyfluthrin either suppressed a harmful but unmeasured insect pest, or that 
cyfluthrin actually stimulated the plant’s physiology. Using insecticides to increase insect 
numbers or to stimulate plant growth does not conform to insecticide labeling, and so 
would be prohibited by law. Ideally, a regression analysis would be performed to relate 
insect densities (of a single species) with quality components (or other yield 
components), and would include treatments with very high and very low numbers of 
Homoptera, but our data were not sufficient for such analysis.
One of the difficulties in determining yield impacts caused by Homoptera, is that 
impacts are not related to any one particular variable. Nitrogen and fi'ee amino acid 
concentrations change rapidly in response to changes in herbivory and other components 
of the host plant environment (D.J. Rae and Jones 1992). Time of Homoptera onset, 
duration o f infestation, nutrient and water status o f the soil, presence of other insects and 
various other variables dynamically interact under field conditions, and make it difficult 
to determine cause and amount of loss. One of the difficulties in determining losses 
caused by Homoptera, is that it is often unclear what is the cause and what is the effect.
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Homoptera infestations may be high because o f a stressed plant physiology or the plant’s 
physiology may be stressed because Homoptera infestations are high. Since these 
experiments were designed to alter homopteran densities, it is assumed that population 
densities are the causal factor o f our observed yield gain.
This study indicated that external contaminants on sugarcane stalks do not 
contribute significantly to monetary loss for sugarcane producers. We believe that the 
Homopteran densities obtained in this study are representative o f densities commonly 
experienced under normal agricultural management practices in Louisiana. Despite the 
differences in Homopteran densities that we achieved during this study, we were unable 
to relate these densities to decreases in TRS; therefore, no economic loss would occur. 
Yield gain (higher TRS) in the 1995 study could have been caused by numerous factors 
that we have already discussed in the introduction.
Ants should be considered part o f the plant’s defense system against herbivory. 
Sugarcane varieties that characteristically have low densities o f Homoptera and tending 
ants may be less prone to injury by the sugarcane borer than cultivars without these 
traits. Parasitoids o f the sugarcane borer would be expected to have increased fecundity 
and longevity when given a source o f honeydew. The establishment of new parasitoids 
for the control o f D. saccharalis would also benefit fi’om the presence of honeydew. The 
fungi, Aspergillus parasiticus and Aspergillus flavus. that attack and kill mealybugs, also 
produces aflatoxins that have insecticidal properties (Ashbolt and Inkerman 1989), 
possibly affecting ant foraging and tending, and may serve as a pathogen source to the 
sugarcane borer.
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CHAPTERS
SPATIAL DISTRIBUTION OF HOMOPTERA ON SUGARCANE STALKS 
AND INTERACTIONS WITH SOLENOPSIS WAGNERI UNDER 
COMMERCIAL MANAGEMENT CONDITIONS
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Introduction
Red imported fire ant, Solenopsis waeneri Santschi (Hymenoptera; Formicidae) 
distribution on plants and subsequent predation on herbivores has been reported to be 
influenced by nectaries (Agnew et al. 1982), and honeydew-producing Homoptera 
(Tedders et al. 1990, Vinson and Scarborough 1989). Solenopsis waeneri was found 
foraging up to 9 m high in pecan trees, Carva illinoinensis (Wangenheim) K. Koch, 
where they tended the blackmargined aphid, Monellia carvella (Fitch) (Homoptera: 
Aphididae) (Tedders et al. 1990). Ant predation on soybean looper eggs, Pseudoplusia 
includens (Walker) (Lepidoptera: Noctuidae)was higher on soybean plants, Glvcine max 
(L ), which harbored the honeydew-producing threecomered alfalfa hopper, Spissistilus 
festinus (Say) (Homoptera: Membracidae) (Nickerson et al. 1977). The greatest 
percentage of predation on eggs was fi'om the lower third o f the plant and the least 
predation was fi'om the upper third o f the plant. Higher predation on lower parts o f the 
plants probably related to maximization of foraging eflRciency (energy returns) and the 
tendency of ground nesting ants to primarily forage on or near the ground. Ants have 
been shown to discriminate between amino acid concentrations and sugar contents of 
simulated nectars, however this discrimination was not necessarily related to nutrient or 
energy content (Lanza et al. 1993).
The intimacy o f ant-Homoptera associations may be such that removal o f the 
tending ant resulted in decline in homopteran densities (Way 1963, Murray 1982, 
Nechols and Seibert 1985, Buckley and Gullan 1991). In 1923, Barber showed that the 
gray sugarcane mealybug, Dvsmicoccus boninsis (Kuwana) (Homoptera. 
Pseudococcidae), could be controlled indirectly by controlling the mealybug-tending
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Argentine ant, Linepithema humile (Mayr) (Hymenoptera; Formicidae). He attributed 
mealybug mortality to increased predation and parasitism in the absence of the tending 
ants. Removal o f  ants resulted in a decrease in mealybug numbers and increased sugar 
yield per acre. Solenopsis waeneri. after displacing L. humile, has become the only ant 
o f significance in Louisiana sugarcane fields. The pink sugarcane mealybug, 
Saccharicoccus sacchari (Cockerell) (Homoptera: Pseudococcidae), is the predominant 
mealybug in Louisiana sugarcane. Barber’s results are in contrast to findings by Long et 
al. (1958), Hensley et al. (1961), Negm and Hensley (1967), and Reagan et al. (1972), in 
which the removal o f ants resulted in yield losses. Predation on the sugarcane borer (the 
major pest), Diatraea saccharalis (Fabricius) (Lepidoptera: Crambidae), by ants 
(primarily ^  wagneri) appeared to  outweigh any reduction in yield due to mealybug 
feeding.
Distribution o f sugarcane Homoptera, as with other Homoptera, were primarily 
influenced by physical characteristics and nutritional qualities o f  the host plant. 
Saccharicoccus sacchari colonized the sugarcane stalk on the nodes on the side opposite 
the buds, spreading out around the node as the colony grows. The youngest colonies 
were found highest on the stalks (Dick 1969). D.J. Rae and Jones (1992) found that 
mature colonies o f  ̂  sacchari were generally found in the region o f less stalk nitrogen. 
Rind hardness, which inhibits stylet penetration, and close adherence of the leaf sheath to 
the stalk, which inhibits accessibility, were two factors thought to influence sacchari 
distributions on sugarcane stalks (D.J. Rae and Jones 1992). Quickly shedding leaves 
and open leaf sheaths may not provide adequate protection for mealybug colonies.
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The yellow sugarcane aphid, Sipha flava (Forbes) (Homoptera: Aphididae) 
colonized the undersides of lower, aging leaves o f sugarcane where it fed on leaf sap 
(Long and Hensley 1972). White (1990) stated that the level o f  antixenosis, antibiosis, 
and tolerance determined success o f flava on individual cultivars. White also 
speculated that antibiosis was probably the most important factor determining the 
success of flava on a plant. Insecticide use for the control o f  D. saccharalis can cause 
outbreaks o f  ̂  flava (Bessin et al. 1988). No reports of ants tending flava were 
discovered.
The distribution of the West Indian canefly, Saccharosvdne saccharivora 
(Westwood) (Homoptera; Delphacidae) on sugarcane has not been investigated, 
although it has been observed that infestations appeared heaviest on young tillers in 
mature cane fields and on regrowth cane in fields harvested early for seed cane 
(Charpentier 1970). Nymphs generally did not disperse, but fed on plant sap while 
resting on the downward facing portion of leaves where the eggs were laid. Although 
relatively stationary, adults did disperse to other plants (Feimah 1969). The honeydew 
produced by these insects fell to the leaf surfaces and cultivated sooty mold (Fennah 
1969). No record o f ant tending o f saccharivora could be found, however Metcalfe 
(1970) observed predation by ants and spiders.
Carbohydrates, such as honeydew provided the fuel for foraging ants (Wilson and 
Eisner 1957, Stein et al. 1990, Adams 1986, Wojcik 1986). Homoptera may be an 
important and easily accessible source of these carbohydrates. Symbiotic relationships 
established between S  ̂waeneri and sugarcane Homoptera may encourage ant foraging 
in the upper parts o f the canopy and coincidentally result in increased predation on the
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sugarcane borer. Herein, we report on the vertical spatial distribution of S. sacchari and 
saccharivora on sugarcane stalks. I determined if ant spatial distribution on sugarcane 
stalks was independent of the presence of Homoptera. Data from these studies also 
indicated which insecticides increase or decrease Homopteran densities relative to 
untreated control plots.
Methods and Materials 
Survey of Mealybugs and Ants on Sugarcane Under Natural Field Conditions
The vertical spatial distribution o f Ŝ  sacchari on first ratoon sugarcane stalks, 
variety ‘CP 74-383’, was determined at the St. Gabriel Research Station of the Louisiana 
Agricultural Experiment Station in 1995. Two transects (spanning halfway across the 
field, 69 m long) about 12 rows apart that ran parallel with the rows (for ease o f 
sampling) were examined in a 138 by 44 meter field. Transects were partitioned into six 
8.23m length sections to partition sampling throughtout the field. The number of 
mealybugs and ants were recorded for every above-ground node of 5 randomly selected 
sugarcane stalks per 8.23 m section (30 plants per sampling date). For ease of describing 
the location of mealybugs on stalks, ‘node one’ indicated the first visible node upon 
removal o f the adhering leaf, starting from the top. ‘Node two’ indicated the node 
below node one and so on. Alternate 8.23 m sections were skipped, including the edge 
sections to further spread out sampling and to avoid potential edge-of-field bias in 
population densities.
Young upper nodes with tightly adhering leaf sheaths were not sampled because 
mealybugs rarely occurred there and these nodes were prone to breaking. Breaking of 
these nodes may have caused significant yield losses, which I wished to avoid. Insects
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were recorded as associated with the node that became visible when the insects were
uncovered upon pealing back o f the leaf sheath. Plants were sampled once a week for
six weeks when mealybugs were abundant (beginning on 3 August). Plants were
sampled without replacement because pulling back the leaf sheaths altered the sampled
environment. Insecticides were not applied to this field during the experiment to avoid
disruption of natural ^  sacchari population dynamics. Comparisons were made among
sugarcane nodes for differences in densities of mealybugs using ANOVA and LSD (SAS
Institute, 1997). Fisher’s exact test was used to determine if & waeneri and sacchari
occurred independent o f each other on sugarcane nodes (SAS Institute, 1997).
Survey of West Indian Caneflies on Sugarcane Leaves Under Natural Field 
Conditions
An experiment was conducted to determine the vertical spatial distribution of Ŝ  
saccharivora on sugarcane (variety ‘CP 74-383’), Little Texas Plantation, Tex-Emma 
Corp., Napoleonville, LA All leaves on thirty plants along a transect in each o f two fields 
(fields were separated by ca. 230 m) were examined for the presence of Ŝ  saccharivora 
every three days beginning on 14 July and continuing through 4 September 1995. 
Sampled plants were approximately 4.6 m apart. Total numbers o f Ŝ  saccharivora were 
recorded for every intact leaf on the stalk, including the whorl. The frequency o f fire 
ants tending Ŝ  saccharivora was recorded. For ease o f describing the location of 
caneflies on stalks, the ‘terminal’ was defined as the topmost leaves (often 2-4 leaves) 
originating from a terminal whorl. Leaf ‘one’ indicated the first leaf below and distinct 
from the whorl, le a f‘tw o’, below leaf one, and so on. Transects in field one and two 
were analyzed separately because observations suggested that the insects in these fields
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represented different subpopuiations. At the initiation o f  the experiment, field ‘one’
appeared to have higher numbers of early instars while field ‘two’ had fewer caneflies but
more adults. Comparisons were made among sugarcane nodes for differences in
densities o f caneflies using ANOVA with LSD (SAS Institute, 1997).
Survey of Ground-Dwelling Arthropods, and Homoptera-Ant Interactions on 
Plants Following Insecticide Application
Large plot insecticide tests were conducted at Goldmine Plantation, Inc. in 
Edgard, Louisiana in 1994, at Glendale Plantation, Edgard, Louisiana (replicate 1 and 2) 
and contiguously at Goldmine Plantation, Inc. in 1996, and at Glendale Plantation in 
1997. Treatments for all years were arranged in a randomized complete block design.
In 1994, treatments were; A) Asana®, esfenvalerate, at 0.037 kg (ai)/ha, B) Karate®, 
lambda-cyhalothrin, at 0.034 kg (ai)/ha, C) Confirm®, tebufenozide, at 0.140 kg (ai)/ha, 
and D) untreated control. Data fi'om the 1994 study were used strictly to examine 
affects o f these insecticides on fire ants and other nontarget arthropods, but not for 
examining Homoptera-ant interactions. In 1996, treatments were: A) esfenvalerate at 
0.037 kg (ai)/ha, B) lambda-cyhalothrin at 0.028 kg (ai)/ha, C) tebufenozide at 0.140 kg 
(ai)/ha plus CS-7 adjuvant at 1.2 liters/ha, and D) untreated control. In 1997, treatments 
were A) esfenvalerate at 0.040 kg (ai)/ha, B) lambda-cyhalothrin at 0.034 kg (ai)/ha C) 
tebufenozide at 0.140 kg (ai)/ha plus CS-7 adjuvant at 1.2 liters/ha and D) an untreated 
control.
Insecticide applications were made on 28 June, 26 July, 20 August in 1994; on 
15 August, 4 September in 1996; and on 30 June and 13 August in 1997 to 0.81 hectares 
plots (27 rows wide by approximately 150 m long). All treatments were applied in water
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using a Cessna AG Cat with swaths o f 16.46 m delivering 18.7 liters/ha. Ground 
dwelling arthropods (GDA) including fire ants were monitored continuously using 3 
pitfall traps, similar to the methods o f Reagan et al. (1972). Samples were removed and 
fi'esh traps were installed every three weeks fi’om 7 July to 12 September in 1994, 19 
August to 30 September in 1996, and 2 July to 24 September in 1997.
The impact o f insecticides on GDA was determined for 1994, 1996 and 1997 by 
contrasting numbers of insects in pitfall traps in chemically treated plots to numbers 
collected in untreated control plots data. Impact o f insecticides on Homoptera was 
determined by contrasting numbers o f insects in chemically treated plots to untreated control 
plots for the same years. Insecticides that were discovered to suppress ants and other GDA, 
were not used to determine interactions between wagneri and Homoptera, because these 
would have smaller ant densities and probably influenced ant foraging. Total ^  flava. 
sacchari. ^  saccharivora and waeneri. were recorded for leaves and nodes 3 and 4 down 
fi’om the terminal whorl for 10 plants (20 plants in 1997) in each plot. The affects o f 
insecticides on Homopteran densities was determined by ANOVA, and Tukey’s HSD. 
Fisher’s exact test was used to determine if waeneri and ^  sacchari were independently 
distributed on sampled sugarcane nodes (SAS Institute, 1997).
Results 
Survey of Mealybugs and Ants on Sugarcane Nodes Under Natural Field Conditions
Red imported fire ants and mealybugs occurred more fi’equently together than would 
be expected by chance alone on six o f seven dates {P < 0.05) (Table 3.1). Ants were 
observed tending mealybugs, though removal o f  the leaf sheath often elicited a defensive 
response by Ŝ  wasnerL and probably inhibited observations o f tending.
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Nodes 2 and 3, were consistently included in the group with the ‘highest numbers o f 
mealybugs’, although other nodes were sometimes in this grouping (Fig. 3.1). Nodes below 
node 3 generally had fewer mealybugs, however much overlap was observed among 
groupings. The only other trend was that lower nodes
had few or no mealybugs. These nodes were usually devoid o f a protective leaf-sheath 
or leaf. During this survey, the mealybug density increased from a mean o f 1.36 
mealybugs per node, peaking at 5.17 per node on 17 August, and finally decreased to 
1.49 mealybugs per node (Fig. 3.1).
Survey of West Indian Caneflies on Sugarcane Leaves Under Natural Field 
Conditions
Fisher’s least-significant-difference groupings o f mean number of caneflies per 
leaf for each date showed much overlap in groupings, but there was a tendency for the 
terminal to have the fewest caneflies, followed by leaf 1 and 2. Highest numbers of 
caneflies tended to be on leaf 4 and 5. Leaves below leaf 5 often displayed signs of 
senescence and weathering. Fisher’s LSD test for each field (for all dates combined) 
illustrate this trend (Fig. 3.2). Solenopsis waeneri was not observed tending S_, 
saccharivora.
Survey of Ground-Dwelling Arthropods and Homoptera /Ant Interactions on 
Plants Following Insecticide Application
Insecticides differentially affected ground dwelling arthropods (Fig 3.3). Season- 
long densities o f S  ̂waeneri were significantly less in lambda-cyhalothrin treatments than 
the untreated control in 1996 { F =  3.96; d f = 1,128; F  < 0.05) and 1997 (F =  7.08; d f= 
1,137; f  < 0.05). There was significantly fewer Arachnida in Lambda-cyhalothrin 
treatments in 1994 (F =  25.79; d f=  1,224;/*< 0.05) and 1996 (F =  3.21; d f=  1,124; F
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Table 3 . 1. Frequency of nodes having S. wagner or no S. waeneri. with or 







3 Aug 95 S. sacchari present 51“ 47 <0.001
S. sacchari absent 286 28
9 Aug 95 S. sacchari present 66 27 <0.001
S. sacchari absent 126 10
17 Aug 95 S. sacchari present 93 30 0.011
S. sacchari absent 134 20
23 Aug 95 S. sacchari present 104 35 < 0.001
S. sacchari absent 173 16
30 Aug 95 S. sacchari present 109 38 <0.001
S. sacchari absent 197 16
8 Sept 95 S. sacchari present 102 23 0.370
S. sacchari absent 203 40
15 Sept 95 S. sacchari present 60 23 0.018
S. sacchari absent 263 52
Season-long S. sacchari present 585 223 <0.001
S. sacchari absent 1382 182
'  number o f nodes observed in each category.
 ̂probability from Fisher’s exact test; Testing the null hypothesis that S. 
wagneri are more often on nodes with S. sacchari than nodes devoid of S. 
sacchari.
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^  Mean number of mealybugs per 











3 Aug 9 Aug 17 Aug 23 Aug 30 Aug 8 Sep 15 Sep
(3-10 nodes) (4-10 nodes) (6-12 nodes) (8-12 nodes) (8-15 nodes) (6-16) nodes (10-16 nodes)
Fig. 3.1. Within-stalk distribution of sacchari on sugarcane nodes as indicated by the 
mean number o f sacchari per node at each sampling date (n = 4) St. Gabriel Research 
Farm, Iberville Parish, Louisiana, 1995. Number o f nodes examined per plant at each 
sampling date is indicated in parenthesis. Mean number o f sacchari per node for each 
date with same letter are not significantly different (LSD, a  = 0.05).
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<u 30
H - T— 04 en
Field one Field two
Fig. 3 .2. Season long mean numbers of S. saccharivora per leaf labeled from left to right 
(terminal whorl (T) to leaf nine (9); 15 stalks per transect). Means among leaves within 
field, with different letters are significantly different (LSD, a  = 0.05), Little Texas 
Plantation, Labadieville, Louisiana, 1995.
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H 140.9 untreated 
B tebufenozide 
3  esfenvalerate 
□ iambda-cyhaiottirin
S. Invlcta Grylldae Arachnida
Fig. 3.3. Season-long mean number of ground dwelling arthropods per trap per 
treatment following insecticide applications to alter homopteran densities at Goldmine 
Plantation, Inc. in Edgard, Louisiana in 1994, at Glendale Plantation, Edgard, Louisiana 
(replicate 1 and 2) and contiguously at Goldmine Plantation, Inc. in 1996, and at 
Glendale Plantation in 1997. ‘H’ and ‘L’ denote means that are significantly higher (H) 
or lower (L ) than untreated control plots (Tukey’s HSD, a  = 0.05).
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0.05). There was significantly fewer Arachnida in esfenvalerate treatments than in 
untreated control plots in 1994 (F =  16.26; df = 1,224; P  < 0.05). However, 
esfenvalerate plots had significantly higher numbers o f ants in 1994 (F =  5 .90; d f =
1,242; P < 0.05) and higher numbers o f crickets in 1996 (F =  7.18; df = 1,124; P  < 0.05) 
than in untreated control plots. Tebufenozide plots had higher numbers of ants {F = 
4.32; df = 1,137; F  <0.05) and spiders (F =  15.86; d f=  1,137; F  < 0.05) in 1997. Data 
fi-om lambda-cyhalothrin treated plots were not used in determining ant-Homoptera 
interactions, because this insecticide suppresses GDA.
Insecticides differentially affected Homopteran densities in 1996 (Table 3.2) and 
in 1997 (Table 3.3). In 1996, the esfenvalerate treatment had significantly higher 
numbers of yellow sugarcane aphids than Tebufenozide and Lambda-cyhalothrin 
treatments on 3 days after insecticide application (on 4 September) (F  = 5.33; d f =
4,315; F  <0.05) and about 15 fold higher numbers o f aphids than all other treatments at 
14 days after treatment (F =  2.81; df = 4,315; F  <0.05). The lambda-cyhalothrin 
treatment had significantly fewer mealybugs than the Tebufenozide treatment on 24 
August (F =  3.19; d f = 4,315; F  < 0.05). On 30 August the lambda-cyhalothrin 
treatment had significantly fewer mealybugs than control plots ( F -  6.75; df = 4,315; F  < 
0.05). No differences in the number o f mealybugs were detected following the second 
insecticide application, although the numbers of mealybugs in all treatments increased as 
the season progressed.
In 1997, both insecticide applications were prior to data collection. No 
differences were detected in the number o f aphids among treatments. There was 
significantly fewer mealybugs in esfenvalerate and lambda-cyhalothrin treatments than in 
control plots on 26 August (F  = 5.14; d f = 6,633, F  < 0.05). However, on the next date
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Table 3.2. Mean number o f  flava and & sacchari on leaves 3 and 4 for each 
treatment ± SE for large-plot ant-Homoptera studies conducted at on 
Goldmine Plantation, Inc., contigously with Glendale Plantation, Edgard, 
Louisiana, 1996.
Date Treatment n S. flava S. sacchi
24-Aug-96 esfenvalerate 4 0.11 ± 0.08 5.38±1.47ab
untreated control 4 0.25 ± 0.15 5.74 ±0.96ab
tebufenozide 4 1.04 ± 0.85 6.16 ± 1.36a
lambda-cyhalothrin 4 0.00 ± 0.00 1.71 ± 0.92b
30-Aug-96 esfenvalerate 4 1.11 ± 0.67 2.38±0.48ab
untreated control 4 0.05 ± 0.04 3.79 ± 0.69a
tebufenozide 4 0.81 ± 0.63 2.20±0.56ab
lambda-cyhalothrin 4 0.00 ± 0.00 0.68 ± 0.29b
7-Sep-96 esfenvalerate 4 5.23 ± 1.8a 5.91 ±1.43
untreated control 4 1.44 ± 1.25ab 2.85 ±0.98
tebufenozide 4 0.00 ± 0.00b 1.99 ±0.42
lambda-cyhalothrin 4 0.00 ± 0.00b 0.55 ±0.21
13-Sep-96 esfenvalerate 4 4.68 ± 2.7 8.05 ±1.74
untreated control 4 0.09 ± 0.09 9.48 ±2.04
tebufenoade 4 0.39 ± 0.29 9.50 ±1.64
lambda-cyhalothrin 4 0.00 ± 0.00 7.91 ±1.61
20-Sep-96 esfenvalerate 4 15.01 ± 5.42a 11.86±2.21
untreated control 4 0.08 ± 0.06b 13.88 ±2.18
tebufenozide 4 0.14± 0.13b 14.63 ±1.78
lambda-cyhalothrin 4 0.00 ± 0.00b 10.75 ±1.96
Means followed by différent letters among treatments, within dates, are 
significantly different (Tukey’s HSD, a  = 0.05).
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Table 3.3. Mean number o f flava and saccharivora per leaves 3 and 4 and number 
of sacchari per node 3 and 4 for each treatment ±  SE for large-plot ant-Homoptera 
studies conducted at on Glendale Plantation, Edgard, Louisiana, 1997.
Date Treatment n S. flava S. sacchari S. saccharivora
26-Aug-97 esfenvalerate 4 0.13 ±0.07 2.32 ± 0.37b 10.59±1.17a
untreated control 4 0.68 ±0.36 12.41 ± 1.23a 5.69 ±0.90b
tebufenozide 4 0.18 ±0.08 13.41 ± 1.47a 6.58±0.83b
lambda-cyhalothrin 4 0.06 ±0.06 0.32 ± 0 .1 5b 6.14±1.16b
3-Sep-97 esfenvalerate 4 0.13 ±0.10 8.39 ± 0.89a 2.66 ± 0.47b
untreated control 4 0.59 ±0.25 3.74 ± 0.62b 14.94 ± 1.56a
tebufenozide 4 0.15 ±0.06 4.69 ± 0.61b 9.73 ±0.98a
lambda-cyhalothrin 4 0.11 ±0.07 6.01 ±0.91ab 0.05 ±0.02b
lO-Sep-97 esfenvalerate 4 0.03 ±0.03 6.62 ± 0.59a
untreated control 4 0.00 ±0.00 3.21 ± 0.50b ----
tebufenozide 4 0.02 ±0.02 2.86 ± 0.42b ----
lambda-cyhalothrin 4 0.01 ±0.01 4.59 ± 0.50b ----
— , No data; Means followed by the same letters within columns are not significantly 
different among dates within treatments (using Tukey’s HSD, a  = 0.05).
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o f data collection (3 Sept) the converse situation was observed where esfenvalerate and 
lambda-cyhalothrin had the highest number of mealybugs, with esfenvalerate having 
significantly more mealybugs than control or Tebufenozide treatments (F =  7.37, d f= 
6,633, P < 0.05). There were significantly more mealybugs in esfenvalerate treatments 
than all other treatments on 10 September (F =  11.94, df = 6,633; P  < 0.05). There 
were significantly more caneflies in esfenvalerate treatments than all other treatments on 
26 August (F=  5.14; df = 6,663; P < 0.05). However, there was significantly fewer 
caneflies in esfenvalerate and lambda-cyhalothrin treatments than untreated control and 
tebufenozide treatments on the following date (3 September) {F = 64.03; d f = 6,633; P < 
0.05). Caneflies were still present on 10 September, but these data were not recorded.
Fisher’s exact test, indicated that ants were more fi'equently associated with 
nodes harboring mealybugs than nodes devoid o f mealybugs on 2 o f 5 dates in 1996 
(Table 3.4), and 2 of 3 dates in 1997 (Table 3.5). Fisher’s exact tests indicated that 
when data were pooled for the entire year, ants were more commonly present on nodes 
having mealybugs than nodes devoid of mealybugs.
Discussion
Solenopsis waeneri utilized S, sacchari for a source o f carbohydrates. Tending 
o f mealybugs by waeneri was fi'equently observed in the field, and ants more 
frequently occurred on nodes with mealybugs than nodes without mealybugs. Therefore, 
ants tended to forage high on the stalks (where they are likely to encounter the major 
pest, saccharalis). and were less fi'equently encountered low on the stalks.
In 1995, wagneri were not observed tending ^  saccharivora in 60 hours of 
observations. On one occasion a canefly nymph was observed to turn its waxy tail in the
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Table 3.4. Frequency o f nodes having S. waener or no S. waeneri. with or 
without S. sacchari (excluding lambda-cyhalothrin treatments). Goldmine 
Plantation, Inc., and Glendale Plantation, Edgard, Louisiana, 1996.
Date S. waeneri 
absent present
24 Aug 96 S. sacchari present 29" 8 <0.001
S. sacchari absent 120 30
30 Aug 96 S. sacchari present 14 7 <0.001
S. sacchari absent 135 4
7 Sep 96 S. sacchari present 37 7 0.173
S. sacchari absent 16 0
13 Sep 96 S. sacchari present 55 4 0.062
S. sacchari absent 100 1
20 Sep 96 S. sacchari present 76 7 0.170
S. sacchari absent 75 2
season-long S. sacchari present 211 33 < 0.001
S. sacchari absent 446 10
'  numbers in cells represent frequency of waeneri or sacchari being 
present or absence as indicated by the cell labels 
probability from Fisher’s exact test; Testing the null hypothesis that S. 
waeneri
are more often on nodes with S. sacchari than nodes devoid o f S. sacchari.
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Table 3.5. Frequency o f nodes having S. waener or no S. wagneri. with or 
without S. sacchari (excluding lambda-cyhalothrin treatments). Goldmine 
Plantation, Inc., and Glendale Plantation, Edgard, Louisiana, 1996.
Date S. waeneri 
absent present P
26 Aug 97 S. sacchari present 243= 27 0.002
S. sacchari absent 204 6
3 Sep 97 S. sacchari present 275 22 0.244
S. sacchari absent 175 8
10 Sep 97 S. sacchari present 271 24 0.017
S. sacchari absent 180 5
season-long* S. sacchari present 789 73 <0.001
S. sacchari absent 559 19
3 Sep 97- S. sacchari present 170 13 0.820
High canefly S. sacchari absent 129 8
3 Sep 97- S. sacchari present 105 9 0.060
Low canefly' S. sacchari absent 46 0
Season-long** S. sacchari present 619 60 <0.001
S. sacchari absent 430 11
a - Pooled data for the entire season
b - untreated control and confirm treated plots, having high numbers o f 
saccharivora illustrating lack of association between S. waeneri and 
mealybugs.
c - esfenvalerate treated plots, showing trend for associations between S.
waeneri and mealybugs 
d - Pooled data for the entire season, excluding untreated control and 
tebufenozide treated plots on 3 Sept, showing significant season-long 
association.
e - numbers represent frequency of ̂  waeneri or sacchari being present or 
absence as indicated by the cell labels.
f  - probability from Fisher’s exact test; Testing the null hypothesis that S. 
waeneri are more often on nodes with S. sacchari than nodes devoid o f S. 
sacchari.
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direction o f an approaching ant in an apparent defensive response. Ants were observed 
carrying saccharivora between the mandibles which, in agreement with observations 
by Metcalfe (1970), suggested predation. However, in 1997, the data suggests that the 
presence of high numbers of caneflies in control and tebufenozide treated plots (Table 
3 .3) on 3 Sept was responsible for the lack of a detectable association between ants and 
mealybugs (Table 3 .5). We believed that the superabundance o f honeydew on the 
vegetation and soil surface changed the foraging behavior of & wagneri. Separate 
statistical tests for ‘high canefly density’ treatments and ‘low canefly density’ treatments 
on 3 Sept, lend support to this hypothesis. There was an association between ants and 
mealybugs again on 10 Sep but we neglected to collect data on the densities o f  caneflies, 
although they were still present in the field plots. The honeydew quickly became 
overgrown with sooty mold (and probably bacterial growth). Souring o f the honeydew 
could explain why the ant-mealybug association was again detected the following week 
(P = 0.017). Caneflies appeared not to have an impact on the ant-mealybug association 
on 26 Aug 97, but this was near the beginning of the canefly onset and honeydew did not 
appear as extensive on the plants. Caneflies were not present in the 1996 study.
In 1996, there was a significant association between ants and mealybugs until 
after the second application o f insecticides (P < 0.05). Although the insecticides used for 
this analysis (lambda-cyhalothrin excluded) were considered not detrimental to ground 
dwelling arthropods or Homoptera, these insecticides appeared to disrupt the ant- 
mealybug relationship as indicated by the lack of a detectable significant association on 7 
Sept. Association between ants and mealybugs was not detected on 13 and 20 Sept.
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Decrease in late season association coincide with a declining mealybug population. Fig 
3.1 illustrates a typical season trend in mealybug abundance.
Environmental conditions such as rainfall can affect the significance of the ant 
mealybug relationship. Rainfall may increase the attractiveness of carbohydrates in ants 
(Glunn et al. 1981). Competing sources o f carbohydrates fi'om other Homoptera can 
change the ant mealybug relationship. Physiological condition of waeneri at the 
colony level would influence the attractiveness o f honeydew as a food source (Ricks and 
Vinson 1972), (Sorensen et al. 1983a) (Sorensen et al. 1983b).
Honeydew (natural or artificial) serve as a source o f carbohydrates for important 
parasitoids and predators (Saad and Bishop 1976, Agnew et al. 1982, Treacy et al. 1987, 
Idoine and Ferro 1988, Evans and Swallow 1993). The enhanced protection against 
more harmful forms o f herbivory as a consequence o f ant/Homoptera mutualisms should 
be a component of cost/benefit analysis when considering enacting control measures 
against Homoptera in sugarcane. O f course, disease transmission and sugar 
quality/quantity loss caused by Homoptera feeding should also be considered. Control 
measures against these Homoptera are probably not warranted, and can even be directly 
and indirectly detrimental to the establishment and persistence of predator and parasitoid 
populations in this system. Our data illustrated that insecticides labeled for use in control 
o f  the sugarcane borer can result in Homopteran densities above that o f insecticide-fi'ee 
treatments. The positive energetic effects of Homopteran honeydew on beneficial 
predators and parasitoids would confound interpretations o f yield loss in this type of 
experiment. However, it is clear that insecticides that selectively eliminate only pest
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species, such as saccharalis. without negatively impacting predators, parasitoids, and 
certain Homoptera have an important role in sugarcane insect pest management.
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CHAPTER 4
POTENTIAL OF WINTER COVER CROPS TO INCREASE ABUNDANCE OF 
SOLENOPSIS WAGNERI AND OTHER ARTHROPODS IN SUGARCANE
59
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Introduction
Cover crops are plants used to modify the crop environment. These may be used 
during the traditional crop growing season, during the winter, or during the fallow 
period. In row crops such as sugarcane, interspecific hybrids of Saccharum spp., cover 
crops are generally used during the non-growing time o f the season and when land is 
fallow. In tree and finit crops, cover crops are used throughout the duration of the crop 
cycle. Cover crops have been shown to modify the following components of the field 
environment: 1) soil moisture, temperature, erosion and fertility, 2) prey abundance and 
diversity, 3) predator and parasitoid abundance and diversity, 4) dilution of host plant in 
environment, and 5) reduction of weed plants. All of these components are closely linked 
and interact, but their relative importance is difficult to assess.
The most commonly used cover crops are the Fabaceae having root nodules 
containing N-fixing bacteria. These covers increase the fertility of the soil. Predator 
habitation is enhanced by providing shelter, alternate hosts, and nectar for parasitoids, 
though numbers o f pest species may also increase (Hoy 1994). Winter cover crops such 
as vetch, crimson clover and ‘Austrian winter pea’, tend to harbor high numbers of 
predators, especially in the early spring (Mayse et al. 1983). Effects o f  cover crops on 
abundance o f natural enemies have yielded variable results.
Generally, the goal o f cover crop planting is to enhance generalist natural 
enemies. The ‘enemies hypothesis’ suggests that polyphagous predators and parasitoids 
are primarily responsible for reducing herbivore populations (Root 1973). As plant 
community diversity increases (addition o f  cover crops to a monoculture) more 
microhabitats are created, allowing for a higher diversity o f herbivores that serve as
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alternate food sources for predators when pest species are limited. Some studies support 
the enemies hypothesis, but results are variable (Perfecto 1992).
A complimentary hypothesis, the resource concentration hypothesis, predicts that 
specialist herbivores more easily find, stay in , and reproduce in monocultures of host 
plants than in polycultures (Root 1973). In testing the enemies hypothesis, Russel 
(1989) found that most studies showed higher predation/parasitism rates and a higher 
numbers of natural enemies in polycultures than in monocultures. However, he suggests 
that some studies failing to support the enemies hypothesis were designed incorrectly, 
but may support the resource concentration hypothesis. Russel (1989) states that sit- 
and-wait predators operate on a different spatial scale than does a natural enemy that 
spends a lot of time flying. A field of small experimental plots of mono- and polycultures 
may appear as a polyculture to highly mobile insects, while sit-and-wait predators in a 
polyculture plot are eflfectively in a monoculture. Small experimental plot sizes and 
increases in predators and parasitoids o f beneficial insects may confound results.
Likewise, where cover crops are in close proximity to the commodity, predators residing 
in the cover will more quickly move onto the commodity when pest numbers increase. 
This close proximity of predators to the commodity reduces the characteristic lag of 
generalist predators and parasitoids to sudden increase in prey species (Debach 1974).
Disadvantages o f using cover crops are; 1) covers may provide alternate 
resources for pest species including pathogenic organisms, and 2) covers may compete 
with commodity crop directly for water, nutrients, and bénéficiais. Native weeds 
allowed to persist at noncompetitive levels in sugarcane have been shown to increase fire 
ant predation on herbivorous insects (Ali et al. 1984), but at high densities, weed induced
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stress in sugarcane leads to higher phytophagous nematode populations (Showier et al 
1990).
Ali and Reagan (1985) found that waeneri were more abundant in weedy than 
in weed-free sugarcane habitats. This study was designed to determine if classical cover 
crops planted after cane harvest and left in place during winter through spring could be 
used to enhance the survival and abundance o f wagneri and other arthropods. The 
relationship of cover crop and cover crop biomass production were related to the relative 
abundance of ^  wagneri and o f other ground dwelling arthropods. The effects o f these 
cover crops on stand densities o f sugarcane were also assessed.
Methods and Materials 
After planting o f cane fields (variety ‘CP 74-383’) in late fall of 1994 (at St. 
Gabriel Research Station, St. Gabriel Louisiana), and harvesting of second ratoon 
(variety ‘CP 74-383’) in 1995 (Dugas and Leblanc Plantation, Paincourtville, Louisiana), 
and second ratoon (variety CP 74-383’) in 1996 (Dugas and Leblanc Plantation), seeds 
o f various cover crops were broadcast to furrows, row sides and tops using a hand-held 
bucket seeder. Plots were arranged in a randomized complete block experimental design 
with 5 replications. Legumes were planted a day or two following cultivation o f the 
furrows and row sides. In 1994 treatments were; A) ‘Southern pea’, B) ‘Hairy Vetch’,
C) white clover, and D) weedy (indigenous vegetation) plots. In 1994, vegetation 
biomass on row tops prevented seed from establishing on row tops. In 1995, treatments 
were A) ‘Southern pea’, B) ‘Hairy Vetch’, C) white clover D) weedy, and E) herbicide- 
treated (7.41 kg/ha o f the herbicide metribuzin (Sencor DF) was applied) weed free, 
except for dead vegetation. In 1996, treatments were A) ‘Austrian Winter pea’, B)
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‘Hairy Vetch’, C) ‘Cahaba’ white clover D) weedy, E) herbicide-treated (7.41 kg/ha of 
metribuzin applied) weed free, except for dead vegetation, and F) ‘Hairy Vetch’ with 
7 .41 kg/ha of metribuzin applied to row tops. Vetch and pea varieties were planted at 
84 kg per hectare and clover at 13.3 kg per hectare within two days following cultivation 
of the furrows and row sides. Seeds were broadcast on 1 November 1994 and 19 
November 1995 to 22 by 24 m plots, and 15 December 1996 to 30.5 to 30.5 m plots.
Cover crops were allowed to grow until Spring the following year. Pitfall traps 
were installed to monitor slugs (Limacidae) and ground dwelling arthropods, Solenopsis 
wagneri. earwigs, carabids, and spiders, similar to the methods o f Reagan et al. (1972). 
Traps provided continuous sampling o f arthropods from 15 Mar to 2 April 1995, 22 Mar 
to 13 Apr 1996 and from 26 Apr to 10 May 1997. The relative abundance o f S. waeneri 
per plot was also evaluated by counting the numbers of ants attracted to within one inch 
of a white 25 .4 mm diameter by 1 mm thick cardboard disc saturated with soybean oil, 
afrer one hour o f being in contact with the soil surface, similar to methods by Ali and 
Reagan (1986b). One oil bait card was placed on the tops of the five center rows per 
plot in 1995-96, and on the top o f  the 10 center rows in 1996-97, near the centers of the 
plots. Within a couple of days o f  removing pitfall traps, total vegetation biomass (grams 
of dry biomass per square meter) and sugarcane stand densities (number of shoots per 
linear meter of row) were calculated. Vegetation biomass was sampled by throwing a 
0.5m by 0.5m square frame near the center o f the plot. Two samples were taken from 
each plot near the sides of the rows and did not include sugarcane plants. Above ground 
vegetation (living and dead) was clipped as close to the ground as feasible and placed 
into brown paper lunch bags. These bags were taken to the laboratory and oven dried at
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approximately 80°C for 48 hours. Dry weights o f bags with vegetation were obtained 
using a Mettler* PC 440 balance. Stand densities were calculated by counting the 
number o f new growth shoots per three 3.05m (I Oft) sections o f  row. Analyses of 
variance, with Tukey’s HSD (SAS Institute, 1997) was performed to determine 
differences in stand densities, and cover crop biomass, and arthropod abundance 
observed in each of the cover crop treatments.
Results
Data for 1994-95, 1995-96, and 1996-97 are shown in Tables 3.1. Differences in 
stand densities were not detected between treatments for any year. Stand densities of plant 
cane in 1994 appeared to be decreased by vetch treatments. Vetch tended to spread up on 
row tops more than the other cover crops. However, non-sugarcane biomass was 
significantly (F =  12.02; df = 3,21; P  < 0.05) higher in clover and vetch treatments for the 
94-95 study. Clover and vetch treatments had the highest biomass in 95-96, but differed 
significantly only from weed-free treatments ( F =  3.45; df = 4,20; P  < 0.05). In 94-95, 
there was a trend for higher numbers o f Limacidae in weedy treatments than in vetch 
treatments {F = 2.93; df = 3,21 ; P  = 0.057). Dermaptera were also more abundant in 
mixed weedy treatments than in clover or vetch treatments (F = 4.23; df = 3,21; P  < 0.05). 
Bait card sampls indicated significantly higher ant densities in clover treatments in 1997 
than vetch treatments overlaid with herbicides (P  = 2.95; df = 5,24; P  < 0.05). Carabid 
numbers were greatest in the high biomass vetch treatments in 1994 (P  = 6.67; df = 3,21 ; P  
< 0.05). No other insect population densities were significantly related to biomass.
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5 Table 4.1. Mean biomass (g/m", n == 4), stand density (shoots per linear 0.9m of row, n = 4), ants per bait (ants attracted per soybean
o oil-soaked bait card after one hour field exposure, n = 4), and pitfall trap captures (mean number of arthropods per trap per 3 week
5  sampling period, (n = 4) following winter cover crop treatments at St. Gabriel Research Farm, St. Gabriel Louisiana, 1994-95; at



















Treatment Biomass Stand Density Ants per bait Ants per trap Arachnida Dermaptera Carabidae Limacidae
clover 41.77 + 1.75a 18.10 + 2.48 — 5.32+1.04 5.03 + 0.76 0.23+0.16 1.08 + 0.276 6.42 + 1.2ab
weedy 23.29+2.496 20.40 + 3.73 — 5.57+ 1.39 5.27 + 0.54 1.50+ 0.64a 0.37 + 0.116 9.20 + 1.57a
pea 28.74+2.91b 13.47 + 3.65 — 7.53 + 2.2 5.33 + 1.05 0.33 + 0.26ab 0.27 + 0.136 6.00 + 0.9a6
vetch 40.25+3.83a 9.40 + 2.64 — 2.53 + 0.83 6.13 + 1.03 0.13+ 0.136 2.47 + 0.67a 3.33 + 0.786
1995-96
clover 19.38+2.16a 12.00 + 2.93 8.07 + 2.87 26.80+ 9.10 6.50 + 0.88 0.00 + 0.00 0.50 + 0.22 ---
weedy 13.76+2.49ab 14.20 + 3.82 17.07 + 2.07 54.70 + 22.76 7.60 + 1.20 0.10 + 0.10 0.20 + 0.20 ---
pea 19.25+3.06ab 17 13+3 54 25.40 + 7.92 25.80+ 3.28 9.00 + 1.97 0.00 + 0.00 0.10 + 0.10 ---
vetch 21.76+2.75a 12.00 + 0.94 13.13 + 4.32 19.20+ 3.29 8.10 + 1.50 0.10+0.10 0.00 + 0.00 ---
herb trt 11.07+0.886 18.60 + 3.41 36.13 + 14.74 28.50+ 13.62 7.40 + 1.17 0.30 + 0.30 0 10 + 0 10 ---
1996-97
clover 58.59+5.02 20.87+2.56 43.56 + 12.57a 17.77+ 1.39 2.40 + 0.29 0.33+ 0.21 --- ---
weedy 68.88+3.66 19.33+2.11 17.86 + 1.42a6 13.60+ 1.55 3.80 + 0.74 0.17+0.11 --- ---
pea 59.97 + 1.46 23.33+2.92 21.02 + 3.01a6 21.00+ 3.98 3.13 + 0.39 0.27+ 0.19 --- ---
vetch 57.18+2.10 26.40 + 3.67 29.20 + 5.82a6 13.40+ 2.14 3.67 + 0.33 0.20+ 0.20 --- ---
herb trt 63.11+3.36 20.33 + 1.93 18.70 + 3.8ab 14.20+ 4.77 2.13 + 0.39 0.23+0.10 --- ---
vetch+hb 63.42+8.84 19.07 + 2.04 16.04 + 2.36 13.53+ 3.14 2.23 + 0.43 0.07+0.07 --- ---
herb trt, treated with metribuzin herbicide; vetch+hb, vetch treatments with a band of metribuzin on the row tops; — , no data, Means 
(± SE) followed by the same letters within columns are not significantly different among treatments within dates (using Tukey’s HSD, 
a  = 0.05).
Discussion
Large amounts o f cover crop biomass could potentially cause physical disruption 
o f drainage and retention o f rain runoff causing anoxic soil conditions and inhibition of 
sugarcane germination. Runoff problems would be expected to be enhanced by heavy 
soils. In 1994-95 plant cane, high biomass in vetch treatments tended to decrease stand 
densities. The magnitude o f the differences in cover crop biomass was not sufficient to 
differentially affect sugarcane stands.
Although three pitfall traps were installed and continuously sampled each plot 
for three weeks, low numbers of slugs and arthropods were captured. Except for the 
slugs (Limacidae), animals captured in sufficiently high numbers for analysis were 
considered to be generalist predators. The predators captured had relatively high 
mobility. As cover crops grow in the Spring and arthropod activity increases, arthropods 
would be expected to move into plots having favorable conditions, yielding more distinct 
differences between cover crop treatments. Such distinct means groupings o f organisms 
between treatments did not occur. Although pitfall trap sampling was extended into May 
o f 1997, no profound differences were detected in numbers of organisms in pitfall traps. 
There was a tendency for higher numbers o f earwigs and slugs to occur in the mixed 
weeds plots in 1994-95. Perhaps the diversity o f plants found in weed plots provided 
more suitable shelter or food resources than did the less diverse cover crop treatments.
In contrast to our findings, Ali and Reagan (1985 and 1986a), found higher numbers of 
wagneri and spiders in weedy than in weed-free sugarcane. However, their studies 
were conducted during the summer months. Our data, inclusive with theirs, suggests 
that the predominance of harsher winter weather and other density independent mortality
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factors ascribed by Huffaker at al. (1984) are those that dominate in regulating arthropod 
populations during winter. Thus we were unable to substantially enhance arthropod 
populations by habitat modification at this time o f the year.
Arthropods collected in pitfall traps were identified down to Class or Family 
levels (except for wagneri). Some behavioral generalizations can be made at this 
taxonomic level, but there is certainly information loss. Unfortunately, there were not 
enough arthropods collected to allow for this fine scale examination o f the diflferent 
treatments.
Some of the factors that could contribute to variable results on the impact o f  
cover crops in agroecosystems include; differences in year-to-year and field-to-field 
edaphic conditions, amount o f sugarcane trash residue, sugarcane variety, orientation of 
rows and light penetration, weather, time between Fall harvest and onset of cold 
weather, amount of weeds in and around fields, cyclic nature o f insects, and general field 
history. Certainly, the lack of a detectable positive impact o f cover crops in this study 
should not be considered evidence that cover crops do not supply agronomic benefit to 
the sugarcane ecosystem, only that no distinctly measurable benefits could be 
distinguished for the variables examined under these conditions.
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Fire ants, Solenopsis wagneri Santschi (Hymenoptera: Formicidae) are the most 
important predator in Louisiana sugarcane. Studies in which ants were excluded from 
sugarcane fields indicate that the fire ant is a very important predator o f the sugarcane 
borer, Diatraea saccharalis (Fabricius) (Lepidoptera: Crambidae). Several biotic factors 
influence the abundance o f fire ants in sugarcane fields and on the sugarcane plant.
Biotic factors examined in these studies were: 1) effects o f  Homopteran honeydew on 
ant foraging on the sugarcane stalk., and 2) effects of winter vegetation (i.e. cover crops) 
on the densities of ants and other arthropods. The effects o f  Homopteran feeding on 
sugar quality and plant stress and the effects of cover crops on stand densities were 
examined.
In a survey of sugarcane plants (15 plants along 2 transects, 30 plants total), all 
nodes were examined for the presence of fire ants and pink sugarcane mealybugs, 
Saccharicoccus sacchari (Cockerell) (Homoptera: Pseudococcidae). Plants were 
examined weekly from 3 Aug to 15 Sept 1995. Ants were found more commonly on 
nodes with mealybugs than nodes devoid of mealybugs. Mealybug colonies occupied 
the upper nodes o f the sugarcane plant that had an adhering leaf sheath. Therefore ants 
foraged on the upper parts o f the plant, where they were likely to encounter larvae o f  the 
sugarcane borer. Therefore, mealybugs in the canopy may increase the frequency that 
ants encounter the sugarcane borer, and increase subsequent predation rates. Studies in 
1996 and 1997, (plots subjected to standard management conditions including use o f 
insecticide treatments labeled for control o f the sugarcane borer) also indicated that ants 
are more likely found on nodes having mealybugs. The lack o f a detectable association 
between ants and mealybugs immediately following an insecticide application in 1996
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suggested that insecticides considered ‘not harmful’ to nontarget insects (as indicated by 
pitfall trap samples), including ants, will disrupt the ant - mealybug relationship. In 1997, 
an outbreak of the West Indian canefly, Saccharosvdne saccharivora (Westwood) 
(Homoptera: Delphacidae) coincided with the breakdown o f  the ant-mealybug 
relationship. It is suggested that the copious amount o f honeydew broadcast on the leaf 
surfaces by the caneflies detracts foraging away from mealybugs. Ants were never 
observed to tend caneflies, and tended yellow sugarcane aphids only on rare occasions.
In all years there was a tendency for a lack o f detectable association between ants and 
mealybugs late in the year, suggesting that late in the season mealybug colonies were less 
attractive to foraging ants.
Stalks washed free o f external contaminants associated with mealybug activity had 
a significant increase in percent brix, as compared to unwashed stalks. External 
contaminants did not appear to influence other sugar quality components. Under 
standard management practices (including use of insecticides, in 1996 and 1997 studies), 
there was no detectable reduction in sugar quality estimates despite differences in 
homopteran densities between treatments. In fact, observed TRS (theoretical 
recoverable sugar) values suggested a potential for increased profit o f $3.32 to $33.76 
per hectare (assuming an average o f 67 metric tons of cane per hectare) in treatments 
having the highest canefly densities compared to low homopteran densities after methyl 
parathion treatments. No treatment groups differed in the concentrations o f free amino 
acids. Therefore, it appears that Homopteran feeding causes no apparent stress to 
plants.
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Cover crop biomass and type did not clearly impact abundance o f fire ants and 
other arthropods. There was a tendency for higher numbers o f earwigs and slugs to 
occur in the mixed weeds plots in 1994-95. The number o f  insects collected in pitfall 
traps in the Spring was very low. We believe that cover crops had very little influence 
on the abundance o f arthropods during the winter, probably because o f the general lack 
of activity o f insects during these months. Data also indicated that under these field 
conditions there was no detectable decrease in stand densities due to cover crops.
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APPENDIX A: NONTARGET 1994
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Raw data for effects of insecticides on nontarget arthropods, Goldmine Plantation, Edgard, Louisiana, 1994; date is the date pitfall trap was collected; trt, 
treatment; numbers in cells within columns a - p indicate number of arthropods per pitfall trap; trt, treatment (esfen, esfenvalerate; cyf+az, cyfluthrin plus 
azinphos methyl; untrt, untreated control; !c34, lambda-cyhalothrin at 0.034 kg(ai)/ha; tebf, tebufenozide plus CS-7; lc28, lambda-cyhalothrin at 0.028 kg 
(ai)/ha; esf+acp, esfenvalerate plus acephate; esfen, esfenvalerate; cyf+az, cyfluthrin plus azinphosmethyl); trp, trap number; a, Cicindelidae; b, Gryllidae; c, 
Solenopsis wagneri; d, Tridactyiidae; e, Gryllotalpidae; f, Forflculidae; g, Lycosidae; h, Curculionidae; i, Scarabaeidae; j, Carabidae; k, Staphylinidae; I, 
Limacidae; m, Gastropoda; n, Chironomidae; o, Blattellidae; p, Chilopoda.























26-Jul 1 esfen 1 9 5 66 3 0 1 0 1 0 0 0 0 0 0 0 0
26-JuI 1 esfen 2 5 7 18 8 0 0 0 1 0 0 5 1 1 1 0 1
26-Jul 1 esfen 3 — — — — — — — — — — — — — — — —
26-Jul 2 esfen I 47 7 25 13 0 0 5 0 0 1 4 0 0 0 0 0
26-Jul 2 esfen 2 26 16 47 12 0 0 3 0 2 0 6 0 2 0 0 0
26-Jul 2 esfen 3 14 1 10 11 0 1 2 1 0 0 6 0 0 0 0 1
26-Jul 3 esfen 1 4 5 70 0 0 0 0 0 1 2 8 0 0 0 0 0
26-Jul 3 esfen 2 4 6 16 3 0 0 0 0 1 0 1 1 2 1 0 0
26-Jul 3 esfen 3 6 32 24 8 0 0 1 0 1 0 1 1 1 0 0 0
26-Jul 4 esfen 1 15 1 100 1 0 0 1 0 1 0 2 0 0 0 0 0
26-Jul 4 esfen 2 20 1 35 0 0 0 4 0 1 0 0 0 0 0 1 0
26-Jul 4 esfen 3 0 1 10 0 0 0 3 0 1 1 1 0 0 0 2 1
26-Jul 1 cyf+az 1 6 7 44 7 0 0 1 0 0 0 5 1 2 0 0 0
26-Jul 1 cyf+az 2 7 11 86 1 0 0 0 0 0 0 1 1 1 0 0 0
26-Jul 1 cyf+az 3 8 8 11 6 0 0 1 0 1 1 2 1 2 0 0 0
26-Jul 2 cyf+az 1 26 21 68 4 0 1 4 0 2 0 1 0 4 2 0 0
26-Jul 2 cyf+az 2 56 46 106 3 0 10 1 0 0 0 4 0 1 0 1 0
26-Jul 2 cyf+az 3 70 24 33 10 3 9 6 1 2 0 0 a 0 I 0 0
26-Jul 3 cyf+az 1 2 30 15 0 0 8 1 0 0 5 1 0 2 1 0 1
26-Jul 3 cyf+az 2 0 21 3 0 1 9 1 0 0 1 0 0 3 0 1 1
26-Jul 3 cyf+az 3 3 23 4 0 0 1 0 0 0 1 3 0 2 0 0 1
26-Jul 4 cyf+az 1 4 2 63 2 0 0 3 0 2 0 3 0 0 0 1 0
26-Jul 4 cyf+az 2 2 11 56 0 0 0 4 1 0 1 7 0 0 0 0 0
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APPENDIX B: NONTARGET 1996
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Raw data for effects of insecticides on nontarget arthropods. Goldmine Plantation, Inc., (rep I and 2), 
and on Glendale Plantation, Edgard, Louisiana, 1996 (rep 3 and 4); date is the date pit&ll trap was 
collected; rep, field replication; trt, treatment (esfen, esfenvalerate; untrt, untreated control; tebf, 
tebufenozide; Icyha, lambda-cyhalothrin; trp, trap number; numbers in cells within columns a - p 
indicate number of arthropods per pitAII trap; a, Cicindelidae; b, Gryllidae; c, Solenopsis wagneri; d, 
Tridactyiidae; e, Forficulidae; C  Lycosidae; g, total spiders; h, Curculionidae; i, Scarabaeidae; j ,  
Carabidae; k, Staphylinidae; I, Limacidae; m. Gastropoda; n, Blattellidae; o, Chilopoda.
date rep trt trp a b c d e f g h i j k I m n o
9-Sep 1 esfen 1 0 19 43 0 2 0 4 0 0 0 0 0 0 0 0
9-Sep 1 esfen 2 0 9 21 1 0 1 1 0 1 0 1 0 0 0 0
9-Sep 1 esfen 3 i 4 15 0 2 0 5 1 0 0 0 0 0 0 0
9-Sep 2 esfen 1 0 28 5 0 9 0 2 1 1 0 1 0 0 0 0
9-Sep 2 esfen 2 — — — — — — — — — — — — — — —
9-Sep 2 esfen 3 0 35 28 0 5 1 1 0 2 0 0 0 0 0
9-Sep 3 esfen 1 i li II I 0 0 2 1 2 0 3 0 0 0 0
9-Sep 3 esfen 2 0 6 13 0 0 0 4 0 0 0 1 0 0 0 1
9-Sep 3 esfen 3 0 41 II 2 1 10 2 0 0 0 3 0 0 0 3
9-Sep 4 esfen i 0 34 0 0 0 0 2 1 0 0 1 0 0 0 0
9-Sep 4 esfen 2 0 29 0 I 0 0 4 1 0 0 1 0 0 0 0
9-Sep 4 esfen 3 0 iS 6 0 0 2 4 0 0 0 1 0 0 0 0
9-Sep 1 untrt 1 0 5 5 I 0 2 3 0 0 0 2 0 1 0 0
9-Sep 1 untrt 2 0 17 42 13 2 1 4 I 2 0 3 0 0 0 0
9-Sep 1 untrt 3 0 3 14 2 0 3 3 1 0 0 3 0 0 0 0
9-Sep 2 untrt 1 0 i9 36 I 0 2 7 0 1 0 2 0 0 0 2
9-Sep 2 untrt 2 0 il 48 1 2 3 6 1 0 0 3 0 0 0 0
9-Sep 2 untrt 3 0 IS 32 1 0 1 5 1 0 0 0 0 0 0 0
9-Sep 3 untrt i 0 10 4 0 0 1 2 0 0 0 0 0 1 0 0
9-Sep 3 untrt 2 0 20 15 2 0 0 5 0 0 0 5 0 0 0 1
9-Sep 3 untrt 3 0 9 38 I 0 1 7 2 0 0 0 0 0 0 0
9-Sep 4 untrt 1 0 9 7 4 0 0 3 I 0 0 2 0 0 0 0
9-Sep 4 untrt 2 0 10 II 1 0 0 6 1 1 0 0 0 0 0 0
9-Sep 4 untrt 3 0 23 1 0 0 3 6 0 0 0 2 0 0 0 0
9-Sep 1 tebf 1 i 23 3 9 0 0 7 0 0 I 1 0 3 1 0
9-Sep 1 tebf 2 0 23 39 II 1 1 10 I I 0 2 0 I 0 0
9-Sep 1 tebf 3 1 5 7 15 0 1 4 1 0 0 1 0 0 0 0
9-Sep 2 tebf 1 0 52 32 4 0 0 0 0 0 0 0 0 0 0 I
9-Sep 2 tebf 2 0 16 14 0 2 0 1 0 0 0 5 0 0 0 0
9-Sep 2 tebf 3 0 II 40 0 0 2 5 0 0 0 0 0 0 0 0
9-Sep 3 tebf 1 0 10 9 1 3 1 7 0 0 0 1 0 0 0 0
9-Sep 3 tebf 2 0 9 6 1 0 1 1 1 0 0 4 0 0 0 0
9-Sep 3 tebf 3 0 6 102 2 0 0 1 1 0 0 2 0 0 0 1
9-Sep 4 tebf i 0 12 6 1 0 0 2 1 1 0 2 1 0 0 0
9-Sep 4 tebf 2 0 30 7 0 0 0 1 0 0 0 0 0 0 1 0
9-Sep 4 tebf 3 0 9 6 0 0 2 3 0 0 0 4 1 0 0 0
9-Sep 1 Icyha 1 0 4 4 1 0 2 4 0 1 0 0 0 2 0 0
9-Sep 1 Icyha 2 0 26 6 0 0 2 2 0 0 0 3 0 1 0 0
9-Sep 1 icyha 3 i 13 17 3 0 1 1 0 0 0 1 0 3 0 0
9-Sep 2 iQ^a 1 0 32 24 0 II 2 3 0 0 0 0 0 1 0 0
9-Sep 2 icyha 2 0 25 29 0 4 2 4 2 0 1 0 0 0 0 1
9-Sep 2 icyha 3 0 18 0 0 9 4 6 1 0 0 1 0 0 0 0
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9-Sep 3 Icyha 1 0 14 1 0 0 3 3 0 0 0 0 0 0 0 0
9-Sep 3 Icyha 2 0 15 15 2 1 2 4 0 0 0 2 0 1 0 I
9-Sep 3 Icyha 3 0 6 7 0 1 1 1 1 0 0 5 0 0 0 0
9-Sep 4 icyha 1 0 II 1 1 0 3 3 0 0 1 1 1 0 0 0
9-Sep 4 Icyha 2 0 25 0 0 0 0 2 0 0 0 1 0 0 0 0
9-Sep 4 Icyha 3 0 16 0 0 0 2 4 0 0 0 4 0 0 0 0
30-Sep 1 esfen 1 0 3 17 0 3 2 4 1 0 0 0 0 0 0 0
30-Sep 1 esfen 2 0 20 72 1 0 2 2 0 0 1 3 0 0 0 0
30-Sep 1 esfen 3 0 30 12 3 2 0 2 0 0 0 2 0 0 0 0
30-Sep 2 esfen 1 0 44 1 2 3 0 2 1 0 0 I 0 1 0 0
30-Sep 2 esfen 2 0 29 0 2 2 0 3 0 0 0 0 0 1 2 0
30-Sep 2 esfen 3 0 43 8 0 1 0 1 0 0 0 1 0 0 1 0
30-Sep 3 esfen 1 0 7 4 2 0 0 2 0 0 0 6 0 1 0 0
30-Sep 3 esfen 2 — — — — — — — — — — — — — — —
30-Sep 3 esfen 3 0 18 5 6 0 0 4 0 0 0 0 0 2 0 1
30-Sep 4 esfen 1 0 16 2 1 0 0 2 1 0 0 0 0 0 0 0
30-Sep 4 esfen 2 0 21 1 0 0 0 5 1 0 0 I 0 0 0 0
30-Sep 4 esfen 3 1 15 1 1 0 0 2 1 0 0 0 0 0 0 0
30-Sep 1 untrt 1 0 12 24 16 2 0 5 0 0 0 0 1 0 2 0
30-Sep 1 untrt 2 0 5 11 9 0 0 2 1 0 1 0 0 0 0 0
30-Sep I untrt 3 0 3 10 10 0 1 2 1 0 0 0 0 2 0 0
30-Sep 2 untrt 1 1 36 18 2 0 0 3 0 0 0 0 0 0 0 0
30-Sep 2 untrt 2 0 18 27 7 1 2 4 0 0 0 3 0 0 0 0
30-Sep 2 untrt 3 0 25 18 8 0 1 4 0 0 0 1 1 0 0 0
30-Sep 3 untrt 1 0 3 5 2 0 0 1 0 0 0 12 0 0 0 1
30-Sep 3 untrt 2 0 19 10 2 0 0 1 0 0 0 II 0 1 0 1
30-Sep 3 untrt 3 0 14 5 1 1 3 5 1 0 0 5 1 0 1 0
30-Sep 4 untrt 1 0 12 0 3 0 1 4 0 0 0 0 1 0 0 0
30-Sep 4 untrt 2 0 6 0 2 0 0 7 0 0 0 0 0 0 0 0
30-Sep 4 untrt 3 0 5 4 2 0 1 3 0 0 0 1 0 0 0 0
30-Sep 1 tebf 1 0 5 8 58 0 3 7 0 0 0 0 0 0 0 0
30-Sep I tebf 2 0 10 19 14 0 2 2 0 0 0 0 0 0 1 0
30-Sep 1 tebf 3 0 13 9 36 0 0 3 0 0 0 1 0 1 0 0
30-Sep 2 tebf 1 0 8 0 5 0 0 1 0 0 0 1 0 1 0 0
30-Sep 2 tebf 2 0 19 1 2 0 0 0 0 0 0 1 0 0 0 0
30-Sep 2 tebf 3 0 23 7 11 0 0 0 0 0 0 0 0 0 0 0
30-Sep 3 tebf 1 0 21 29 5 0 0 2 1 0 0 4 0 0 0 0
30-Sep 3 tebf 2 0 4 8 3 0 0 5 0 1 0 4 0 0 0 0
30-Sep 3 tebf 3 0 12 4 3 0 0 3 0 0 0 1 0 0 0 0
30-Sep 4 tebf 1 0 27 10 0 1 0 2 1 0 0 4 0 0 0 0
30-Sep 4 tebf 2 0 3 0 0 2 0 6 2 0 0 1 2 0 0 0
30-Sep 4 tebf 3 0 9 15 1 1 0 1 1 0 0 4 5 0 0 0
30-Sep 1 Icyha 1 0 8 0 0 0 0 1 0 0 0 0 0 2 0 0
30-Sep 1 Icyha 2 0 19 13 0 0 0 2 0 0 0 0 0 1 0 0
30-Sep 1 Icyha 3 0 21 6 0 0 1 2 0 0 0 0 0 0 0 0
30-Sep 2 Icyha 1 0 26 0 0 9 0 3 0 0 0 3 0 2 0 1
30-Sep 2 Icyha 2 0 26 5 0 7 0 0 0 0 0 1 0 1 0 0
30-Sep 2 Icyha 3 0 12 8 0 3 0 1 0 0 0 1 1 0 0 0
30-Sep 3 Icyha 1 0 10 5 0 0 0 3 0 0 0 2 0 1 0 0
30-Sep 3 Icyha 2 0 11 4 0 0 1 3 0 0 0 2 0 2 0 0
30-Sep 3 Icyha 3 0 48 4 0 0 0 1 0 0 0 5 0 2 0 0
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30-Sep 4 Icyha I 0 18 0 0 0 0 3 0 0 0 1 3 0 0 0
30-Sep 4 Icyha 2 0 II 0 0 0 1 2 0 0 0 0 0 0 0 0
30-Sep 4 Icyha 3 0 20 0 0 1 0 1 2 0 0 0 0 0 0 0
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APPENDIX C: NONTARGET 1997
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Raw data for effects of insecticides on nontarget arthropods, Glendale Plantation, Edgard, Louisiana, 
1997; date is the date pitfall trap was collected; rep, field replication; trt, treatment (esfen, esfenvalerate; 
untrt, untreated control; tebfi tebufenozide; Icyha, lambda-cyhalothrin; trp, trap number; numbers in 
cells within columns a - p indicate number of arthropods per pitfall trap; a, Cicindelidae; b, Gryllidae; c, 
Solenopsis wagneri; d, Tridactylidae; e, Forficulidae; f̂  Lycosidae; g, total spiders; h, Curculionidae; i.
Scarabaeidae; j, Carabidae; k, Staphylinidae; 1, Limacidae; m. Gastropoda; n. Blattellidae; o. Chilopoda.
date rep trt trp a b c d e f g h i j k 1 m n 0
23-Jul 1 esfen 1 0 1 30 0 0 0 2 0 0 0 2 1 1 0 0
23-Jul 1 esfen 2 0 0 66 0 0 0 2 0 0 0 0 0 0 0 0
23-Jul 1 esfen 3 0 0 67 0 0 0 2 0 0 0 0 0 0 0 1
23-Jul 1 tebf 1 0 0 33 0 0 0 2 0 0 0 0 0 0 0 0
23-Jul 1 tebf 2 0 0 163 0 0 0 3 0 0 0 0 0 0 0 1
23-Jul 1 tebf 3 0 0 102 0 0 0 2 0 0 0 0 0 0 0 0
23-Jul 1 untrt 1 0 0 100 0 0 0 2 0 0 0 1 0 0 0 1
23-Jul 1 untrt 2 1 0 33 0 0 0 2 0 0 0 0 0 0 0 0
23-Jul 1 untrt 3 0 0 10 0 0 0 4 0 0 0 2 0 0 0 0
23-Jul 1 Icyha 1 0 0 26 0 0 0 1 0 0 0 0 0 2 0 0
23-Jul I Icyha 2 0 0 32 0 0 0 2 0 0 0 0 0 0 0 0
23-Jul 1 Icyha 3 0 0 7 0 0 0 2 0 0 0 0 0 0 0 0
23-Jul 2 esfen 1 1 0 24 0 1 0 4 0 0 0 5 0 1 0 0
23-Jul 2 esfen 2 1 0 14 0 0 0 1 0 0 0 0 0 0 0 0
23-Jul 2 esfen 3 2 0 11 0 0 0 3 0 0 0 0 0 0 0 0
23-Jul 2 tebf 1 2 0 19 0 0 0 1 0 0 0 1 0 0 0 0
23-Jul 2 tebf 2 2 0 89 0 0 0 2 0 0 0 1 0 0 0 0
23-Jul 2 tebf 3 0 0 15 0 0 0 1 0 0 0 1 0 0 0 0
23-Jul 2 untrt 1 0 0 30 0 0 0 1 0 0 0 0 0 0 0 0
23-Jul 2 untrt 2 0 0 24 0 0 0 1 0 0 0 0 0 0 0 0
23-Jul 2 untrt 3 2 0 31 0 0 0 0 0 1 0 0 0 0 0 0
23-Jul 2 Icyha 1 0 0 19 0 0 0 3 0 0 0 0 0 0 0 0
23-Jul 2 Icyha 2 1 0 13 0 0 0 3 0 0 0 2 0 0 0 0
23-Jul 2 Icyha 3 0 0 13 0 1 0 4 0 0 0 1 0 0 0 0
23-Jul 3 esfen 1 1 0 44 0 0 0 2 0 0 0 0 0 0 0 1
23-Jul 3 esfen 2 1 0 81 0 0 0 1 2 0 0 0 2 0 0 2
23-Jul 3 esfen 3 2 4 51 0 0 0 0 0 0 0 0 0 0 0 0
23-Jul 3 tebf 1 1 2 25 0 0 0 3 0 0 0 0 1 0 0 0
23-Jul 3 tebf 2 0 0 78 0 0 0 8 0 0 0 0 0 0 0 2
23-Jul 3 tebf 3 3 0 105 0 0 0 5 0 0 0 0 0 0 0 0
23-Jul 3 untrt 1 0 0 21 0 0 0 3 0 0 0 0 0 0 0 0
23-Jul 3 untrt 2 3 0 12 0 0 0 1 1 0 0 0 0 0 0 0
23-Jul 3 untrt 3 5 0 16 0 0 0 3 0 0 0 0 0 0 0 0
23-Jul 3 Icyha 1 1 2 33 0 0 0 3 0 0 0 0 0 0 0 0
23-Jul 3 Icyha 2 0 0 59 0 0 0 4 0 0 0 1 0 0 0 0
23-Jul 3 Icyha 3 1 0 44 0 0 0 2 0 0 0 0 0 0 0 I
23-Jul 4 esfen 1 2 0 112 0 0 0 0 0 0 0 0 0 0 0 0
23-Jul 4 esfen 2 1 0 55 0 0 0 3 0 0 0 0 1 0 0 0
23-Jul 4 esfen 3 2 0 75 0 0 0 1 0 0 0 0 0 0 0 0
23-Jul 4 tebf 1 6 0 125 0 0 0 1 0 0 0 0 0 0 0 0
23-Jul 4 tebf 2 1 0 27 0 0 0 1 0 0 0 0 0 0 0 0
23-Jul 4 tebf 3 0 0 23 0 0 0 2 0 0 0 1 0 0 0 0
23-Jul 4 untrt 1 2 0 65 0 0 0 1 0 0 0 0 0 0 0 0
23-Jul 4 untrt 2 0 0 33 0 0 0 1 1 1 0 1 0 0 0 0
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23-Jul 4 untrt 3 0 0 41 0 0 0 1 0 0 0 0 0 0 0 0
23-Jul 4 Icyha 1 0 0 4 0 0 0 1 0 0 1 1 0 0 0 0
23-Jul 4 Icyha 2 0 0 5 0 0 0 1 0 0 0 1 0 0 0 0
23-Jul 4 Icyha 3 0 0 3 0 0 0 1 0 0 0 1 0 0 0 0
13-Aug 1 esfen 1 5 0 27 0 0 0 I 0 0 0 0 0 0 0 1
13-Aug 1 esfen 2 3 0 64 0 0 0 2 0 0 0 1 0 0 0 1
13-Aug 1 esfen 3 0 0 78 0 1 0 3 0 0 0 0 0 0 0 0
13-Aug 1 tebf 1 0 0 66 0 0 0 3 0 0 1 0 0 0 0 0
13-Aug 1 tebf 2 5 0 46 0 0 0 6 0 0 0 0 0 0 0 0
13-Aug 1 tebf 3 9 2 265 0 0 0 8 0 0 0 0 0 0 0 1
13-Aug 1 untrt 1 2 1 60 0 0 0 1 0 0 2 1 0 0 0 0
13-Aug 1 untrt 2 3 0 28 0 0 0 3 0 0 0 1 0 0 0 1
13-Aug 1 untrt 3 2 0 1 0 0 0 3 0 0 0 0 0 0 0 0
13-Aug 1 Icyha 1 0 0 18 0 0 0 1 0 0 0 0 0 0 0 0
13-Aug 1 Icyha 2 1 1 45 0 0 0 1 0 0 0 0 0 0 0 0
13-Aug 1 Icyha 3 1 0 3 0 0 0 I 0 0 0 0 0 0 0 1
13-Aug 2 esfen 1 6 1 12 0 0 0 4 0 0 0 0 0 0 0 0
13-Aug 2 esfen 2 1 0 3 0 0 0 1 0 0 0 0 0 0 0 0
13-Aug 2 esfen 3 0 0 14 0 0 0 3 0 0 0 0 0 0 0 0
13-Aug 2 tebf 1 3 0 17 0 0 0 4 0 0 0 0 0 0 0 0
13-Aug 2 tebf 2 2 1 12 0 0 0 1 0 0 0 0 0 0 0 0
13-Aug 2 tebf 3 0 0 28 0 0 0 2 0 0 0 0 0 0 0 1
13-Aug 2 untrt 1 0 0 11 0 0 0 3 0 0 0 3 0 0 0 0
13-Aug 2 untrt 2 0 0 7 0 0 0 2 0 0 0 0 0 0 1 0
13-Aug 2 untrt 3 0 0 11 0 0 0 1 0 0 0 0 0 0 0 1
13-Aug 2 Icyha 1 3 0 17 0 1 0 3 0 0 0 0 0 0 0 0
13-Aug 2 Icyha 2 1 0 13 0 0 0 3 0 0 0 0 0 0 0 0
13-Aug 2 Icyha 3 0 0 18 0 0 0 1 0 0 0 0 0 0 0 0
13-Aug 3 esfen I 11 0 38 0 0 0 3 0 0 0 0 0 0 0 0
13-Aug 3 esfen 2 0 0 60 0 0 0 3 0 0 0 0 0 0 0 0
13-Aug 3 esfen 3 1 0 48 0 0 0 3 0 0 0 0 0 0 0 1
13-Aug 3 tebf 1 2 1 15 0 0 0 9 0 0 2 0 0 0 0 0
13-Aug 3 tebf 2 2 0 108 0 0 0 5 0 0 0 0 0 0 0 1
13-Aug 3 tebf 3 1 0 72 0 0 0 5 0 0 0 0 0 0 0 0
13-Aug 3 untrt 1 0 0 11 0 0 0 1 0 0 5 0 0 0 0 0
13-Aug 3 untrt 2 1 1 25 0 0 0 4 0 0 1 0 0 0 0 0
13-Aug 3 untrt 3 3 0 35 0 0 0 1 0 0 0 0 0 0 0 0
13-Aug 3 Icyha I 4 1 30 0 0 0 3 0 0 0 0 0 0 0 0
13-Aug 3 Icyha 2 8 1 91 0 0 0 9 0 0 0 0 0 0 0 1
13-Aug 3 Icyha 3 3 1 29 0 0 0 6 0 0 0 0 0 0 0 0
13-Aug 4 esfen 1 1 0 62 0 0 0 7 0 0 0 0 0 0 0 1
13-Aug 4 esfen 2 1 0 67 0 0 0 4 0 0 0 0 0 0 1 0
13-Aug 4 esfen 3 0 0 6 0 0 0 I 0 0 0 0 0 0 0 2
13-Aug 4 tebf I 2 0 63 0 0 0 2 0 0 0 0 0 0 0 0
13-Aug 4 tebf 2 4 0 4 0 1 0 1 0 0 0 0 0 0 0 0
13-Aug 4 tebf 3 1 0 45 0 0 0 5 0 0 0 0 0 0 0 0
13-Aug 4 untrt 1 5 0 25 0 0 0 3 0 0 0 0 0 0 0 0
13-Aug 4 untrt 2 1 0 24 0 0 0 2 0 0 0 0 0 0 0 0
13-Aug 4 untrt 3 1 0 61 0 0 0 6 0 1 0 0 0 0 0 0
13-Aug 4 Icyha 1 0 0 14 0 0 0 2 0 0 I 0 0 2 0 0
13-Aug 4 Icyha 2 4 0 6 0 1 0 1 0 1 0 0 0 0 0 0
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13-Aug 4 Icyha 3 0 0 33 0 0 0 3 0 0 0 0 0 0 0 0
3-Sept 1 esfen 1 1 1 40 0 0 0 4 0 0 0 0 0 0 0 0
3-Sept 1 esfen 2 0 5 35 0 1 0 3 0 0 0 0 0 0 0 0
3-Sept 1 esfen 3 1 1 33 0 0 0 8 0 0 0 0 0 0 0 0
3-Sept 1 tebf 1 2 0 69 0 0 0 8 0 0 10 0 0 0 0 0
3-Sept 1 tebf 2 3 1 172 0 0 0 1 0 0 1 0 0 0 0 0
3-Sept I tebf 3 0 0 121 0 0 0 10 0 0 0 0 0 0 0 0
3-Sept 1 untrt 1 0 0 28 0 0 0 1 0 0 4 0 0 0 0 0
3-Sept I untrt 2 1 1 35 0 0 0 3 0 0 0 0 0 0 0 0
3-Sept 1 untrt 3 1 0 17 0 0 0 2 0 0 7 0 0 0 0 0
3-Sept 1 Icyha 1 0 0 7 0 0 0 3 0 0 0 0 0 0 0 0
3-Sept I Icyha 2 0 0 3 0 0 0 1 0 0 0 0 0 0 0 0
3-Sept I Icyha 3 1 0 1 0 0 0 2 0 0 0 0 0 0 0 0
3-Sept 2 esfen 1 0 1 II 0 0 0 2 0 0 0 0 0 1 0 0
3-Sept 2 esfen 2 1 0 0 0 0 0 2 0 0 0 0 0 0 0 0
3-Sept 2 esfen 3 0 0 3 0 0 0 2 0 0 0 0 0 0 0 0
3-Sept 2 tebf 1 0 1 39 0 0 0 4 0 0 0 0 0 0 0 0
3-Sept 2 tebf 2 0 0 24 0 0 0 3 0 0 0 0 0 0 0 0
3-Sept 2 tebf 3 0 0 31 0 0 0 5 0 0 1 1 0 0 0 0
3-Sept 2 untrt 1 0 2 72 0 0 0 1 0 0 1 0 0 0 0 0
3-Sept 2 untrt 2 0 0 70 0 0 0 3 0 0 1 0 0 0 0 0
3-Sept 2 untrt 3 1 0 47 0 0 0 3 0 0 2 0 0 0 0 0
3-Sept 2 Icyha 1 2 0 21 0 0 0 1 1 0 0 0 0 0 0 0
3-Sept 2 Icyha 2 0 0 5 0 0 0 1 0 0 0 0 0 0 0 0
3-Sept 2 Icyha 3 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0
3-Sept 3 esfen 1 0 0 47 0 0 0 2 1 0 0 0 0 0 0 0
3-Sept 3 esfen 2 1 1 13 0 0 0 1 0 0 0 0 0 0 0 0
3-Sept 3 esfen 3 0 0 9 0 0 0 4 0 0 I 0 0 0 0 0
3-Sept 3 tebf 1 0 1 46 0 0 0 5 2 0 1 0 0 0 0 0
3-Sept 3 tebf 2 0 0 4 0 0 0 4 0 0 0 0 0 0 0 0
3-Sept 3 tebf 3 0 0 60 0 0 0 2 1 0 1 0 0 0 0 0
3-Sept 3 untrt 1 0 1 17 0 0 0 1 1 0 20 0 0 0 0 0
3-Sept 3 untrt 2 0 0 40 0 0 0 2 3 0 4 0 0 0 0 0
3-Sept 3 untrt 3 4 2 48 0 0 0 3 0 0 4 0 0 0 0 0
3-Sept 3 Icyha 1 1 1 275 0 1 0 3 2 0 1 0 0 0 0 0
3-Sept 3 Icyha 2 3 0 76 0 0 0 4 0 0 0 0 0 0 0 0
3-Sept 3 Icyha 3 0 0 62 0 1 0 6 1 0 0 0 0 0 0 0
3-Sept 4 esfen 1 0 2 13 0 0 0 8 0 0 0 0 0 0 0 0
3-Sept 4 esfen 2 0 0 12 0 0 0 3 0 0 0 0 0 0 0 0
3-Sept 4 esfen 3 0 4 32 0 0 0 0 0 0 0 0 1 0 0 0
3-Sept 4 tebf 1 1 0 36 0 0 0 6 0 0 0 0 0 0 0 0
3-Sept 4 tebf 2 0 0 12 0 0 0 3 0 0 0 0 0 0 0 0
3-Sept 4 tebf 3 0 0 54 0 0 0 9 0 0 0 0 0 0 0 0
3-Sept 4 untrt 1 0 0 23 0 0 0 2 1 0 0 0 0 0 0 0
3-Sept 4 untrt 2 0 0 12 0 0 0 2 0 0 0 0 0 0 0 0
3-Sept 4 untrt 3 0 0 47 0 0 0 4 0 0 0 0 0 0 0 0
3-Sept 4 Icyha 1 0 0 5 0 1 0 3 0 0 0 0 0 0 0 0
3-Sept 4 Icyha 2 0 0 7 0 0 0 2 0 0 0 0 0 0 0 0
3-Sept 4 Icyha 3 0 0 1 0 0 0 3 0 0 1 0 0 1 0 0
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Raw data for aphid densities and percent bored intemodes due to D. saccharalis, and yield assessments 
in large plot insecticide experiments at Goldmine Plantation, Edgard, Louisiana, 1994; rep, field 
replicate; trt, insecticide treatment (esfen, esfenvalerate; cyf+az, cyfluthrin plus azinphos methyl; untrt, 
untreated control; lc34, lambda-cyhalothrin at 0.034 kg(ai)/ha; tebf, tebufenozide plus CS-7; !c28. 
lambda-cyhalothrin at 0.028 kg (ai)/ha; esf+acp, esfenvalerate plus acephate; esfen, esfenvalerate; 
cyf+az, cyfluthrin plus azinphosmethyl); bored, number of bore holes 1^ D. saccharalis; emg, number of 
emergence holes by D. saccharalis; totl, total number of intemodes examined; aphids, number of aphids 
per third leaf down from the whorl on 20 plants per plot (4 plots per treatment), per sampling date (13 
dates); TRS, theoretical recoverable sugar; brix, brix; pol, polarity; suer, sucrose; pur, purity.
rep trt bored emg totl aphids TRS brix pol suer pur
1 asana 36 3 958 58.5 210.2 17.3 60.97 14.8 84.1
2 asana 25 7 938 61.3 250.6 19.1 70.99 17.2 88.5
3 asana 12 3 975 36 227.9 17.9 64.9 15.8 86.7
4 asana 37 15 1021 15.4 201.9 16.9 58.76 14.3 83.2
1 bayguth 28 3 970 8 239.2 18.5 68.27 16.5 87.7
2 bayguth 17 0 926 13.3 233.7 18.7 67.32 16.3 85.7
3 bayguth 44 12 947 60.6 179.6 16 53.06 13 79.9
4 bayguth 56 14 1005 7.7 181.8 16 53.62 13.1 80.5
1 check 327 44 910 1.3 174.7 15.4 51.21 12.6 80.4
2 check 246 57 963 2.8 202.8 17.1 59 14.4 82.8
3 check 379 94 922 3.5 209.3 17.1 60.35 14.7 84.5
4 check 569 238 871 4.6 226.1 17.5 64 15.6 87.6
1 karate 9 0 981 0.0008 240.1 18.7 68.74 16.6 87.2
2 karate 17 4 923 0 205 17.1 59.42 14.5 83.3
3 karate 59 13 999 0.0008 186.6 16.6 55.2 13.5 79.9
4 karate 76 27 1001 0 176.8 16.1 52.57 12.9 78.7
1 Conf 30 2 935 10.5 216 17.4 61.92 15.1 85.3
2 Conf 25 2 988 1.5 208 17.3 60.33 14.7 83.5
3 Conf 51 17 1016 5.8 182.7 16.2 53.83 13.2 80.1
4 Conf 17 7 996 9.5 206.9 16.8 59.56 14.5 84.8
1 karatlo 38 10 938 2.9 229.5 18 65.37 15.9 86.8
2 karatlo 20 3 926 0.03 213.2 17.5 61.59 15 84.2
3 karatlo 57 17 1038 0.06 171.6 15.9 51.64 12.6 77.9
4 karatlo 35 8 1047 0.09 194.6 16.7 56.9 13.9 81.8
1 asanorth 80 14 929 37.9 226.1 17.5 64 15.6 87.6
2 asanorth 25 0 1012 25.6 229.1 18.4 66.2 16 85.5
3 asanorth 16 1 957 14.9 224.5 18.1 64.62 15.7 85.2
4 asanorth 81 21 1043 9.1 179 16.1 53.3 13 79.4
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Raw data for yield assessment for the 1995 Canefly-Aphid study, Westfield Plantation. 
Paincourtville. Louisiana. Rep, field replication; treat, insecticide treatment (cyfL 
cyfluthrin; untrt, untreated control; meth, methyl-parathion; imid, imidacloprid); free AA, 
|4.g o f  free amino acids per ml o f  raw sugarcane juice as determined by V-Labs, Inc.
rep treat brix polarity purity sucrose TRS free AA
2 cyfl 20 78.42 18.9 92.9 281.5 640
3 cyfl 20.3 80.4 19.3 93.4 288.2 828
4 cyfl 20.6 80.96 19.4 92.6 288.5 426
2 untrt 19.8 76.84 18.5 91.8 274.1 371
3 untrt 20.1 79.54 19.1 93.4 285.2 330
4 untrt 19.9 78.58 18.9 93.3 282.1 368
2 meth 19.2 75.17 18.2 93.2 271.4 498
3 meth 18.8 71.92 17.4 91 256.7 728
4 meth 19.2 74.34 18 92.1 267.1 502
2 imid 19.7 77.48 18.7 93.3 279.1 218
3 imid 19.8 77.66 18.7 92.8 278.4 312
4 imid 19.5 76.44 18.4 92.7 273.9 576
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Raw data for large plot experiment on Goldmine Plantation, Inc., (rep I and 2), and on Glendale Plantation, Edgard, Louisiana, 19% (rep 3 and 4); If, leaf; 























obs Date If rep trt pi SW SF mb obs Date If rep trt pi SW SF mb obs Date If rep trt pi SW SF mb
1 24-Aug 3 1esfen 1 0 0 26 30 24-Aug 3 1 Icyha 10 0 0 4 59 24-Aug 3 2 untrt 9 0 0 3
2 24-Aug 3 1esfen 2 0 0 0 31 24-Aug 3 1 tebfz 1 0 0 0 60 24-Aug 3 2 untrt 10 0 0 0
3 24-Aug 3 1esfen 3 0 0 0 32 24-Aug 3 1 tebfz 2 0 0 10 61 24-Aug 3 2 Icyha 1 0 0 0
4 24-Aug 3 1esfen 4 0 0 0 33 24-Aug 3 1 tebfz 3 0 0 20 62 24-Aug 3 2 Icyha 2 0 0 0
5 24-Aug 3 1esfen 5 0 0 3 34 24-Aug 3 1 tebfz 4 0 0 12 63 24-Aug 3 2 Icyha 3 0 0 0
6 24-Aug 3 1esfen 6 0 0 0 35 24-Aug 3 1 tebfz 5 0 0 2 64 24-Aug 3 2 Icyha 4 0 0 0
7 24-Aug 3 1 esfen 7 0 0 25 36 24-Aug 3 1 tebfz 6 0 0 6 65 24-Aug 3 2 Icyha 5 0 0 0
8 24-Aug 3 1esfen 8 0 0 19 37 24-Aug 3 1 tebfz 7 0 0 10 66 24-Aug 3 2 Icyha 6 0 0 0
9 24-Aug 3 1esfen 9 0 0 24 38 24-Aug 3 1 tebfz 8 0 0 20 67 24-Aug 3 2 Icyha 7 0 0 0
10 24-Aug 3 I esfen 10 0 0 0 39 24-Aug 3 I tebfz 9 0 0 2 68 24-Aug 3 2 Icyha 8 0 0 0
II 24-Aug 3 1 untrt 1 0 0 10 40 24-Aug 3 1 tebfz 10 0 0 3 69 24-Aug 3 2 Icyha 9 0 0 1
12 24-Aug 3 I untrt 2 0 0 18 41 24-Aug 3 2 esfen 1 0 0 0 70 24-Aug 3 2 Icyha 10 0 0 0
13 24-Aug 3 1untrt 3 0 0 7 42 24-Aug 3 2 esfen 2 0 0 0 71 24-Aug 3 2 tebfz 1 0 0 8
14 24-Aug 3 1 untrt 4 0 0 0 43 24-Aug 3 2 esfen 3 0 0 1 72 24-Aug 3 2 tebfz 2 4 0 6
15 24-Aug 3 1 untrt 5 0 0 2 44 24-Aug 3 2 esfen 4 0 0 0 73 24-Aug 3 2 tebfz 3 0 0 0
16 24-Aug 3 1 untrt 6 0 0 12 45 24-Aug 3 2 esfen 5 0 0 0 74 24-Aug 3 2 tebfz 4 0 0 5
17 24-Aug 3 1 untrt 7 0 0 0 46 24-Aug 3 2 esfen 6 0 0 2 75 24-Aug 3 2 tebfz 5 0 0 0
18 24-Aug 3 1 untrt 8 3 0 3 47 24-Aug 3 2 esfen 7 0 0 0 76 24-Aug 3 2 tebfz 6 0 0 14
19 24-Aug 3 1untrt 9 0 0 0 48 24-Aug 3 2 esfen 8 0 0 0 77 24-Aug 3 2 tebfz 7 0 0 3
20 24-Aug 3 1 untrt 10 0 0 0 49 24-Aug 3 2 esfen 9 0 0 0 78 24-Aug 3 2 tebfz 8 0 0 60
21 24-Aug 3 1 Icyha 1 0 0 0 50 24-Aug 3 2 esfen 10 0 0 0 79 24-Aug 3 2 tebfz 9 0 0 60
22 24-Aug 3 1 Icyha 2 0 0 0 51 24-Aug 3 2 untrt 1 0 0 14 80 24-Aug 3 2 tebfz 10 0 0 0
23 24-Aug 3 1 Icyha 3 0 0 16 52 24-Aug 3 2 untrt 2 2 0 0 81 24-Aug 3 3 esfen 1 0 0 0
24 24-Aug 3 1 Icyha 4 0 0 2 53 24-Aug 3 2 untrt 3 4 0 20 82 24-Aug 3 3 esfen 2 0 0 0
25 24-Aug 3 1 Icyha 5 0 0 0 54 24-Aug 3 2 untrt 4 0 0 14 83 24-Aug 3 3 esfen 3 0 0 1
26 24-Aug 3 1 Icyha 6 0 0 0 55 24-Aug 3 2 untrt 5 0 0 0 84 24-Aug 3 3 esfen 4 0 0 14
27 24-Aug 3 1 Icyha 7 0 0 0 56 24-Aug 3 2 untrt 6 0 0 12 85 24-Aug 3 3 esfen 5 0 0 I
28 24-Aug 3 1 Icyha 8 0 0 0 57 24-Aug 3 2 untrt 7 0 0 0 86 24-Aug 3 3 esfen 6 0 2 0
29 24-Aug 3 1 Icyha 9 0 0 0 58 24-Aug 3 2 untrt 8 0 0 5 87 24-Aug 3 3 esfen 7 0 0 2
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568 30-Aug 4 3 esfen 8 0 1 0 600 30-Aug 4 3 tebfz 10 12 0 8 632 30-Aug 4 tebiz 2 0 0 0
569 30-Aug 4 3 esfen 9 0 0 10 601 30-Aug 4 4 esfen 1 0 2 0 633 30-Aug 4 tebfz 3 0 0 0
570 30-Aug 4 3 esfen 10 0 0 5 602 30-Aug 4 4 esfen 2 0 0 0 634 30-Aug 4 tebfz 4 0 0 0
571 30-Aug 4 3 untrt 1 0 0 0 603 30-Aug 4 4 esfen 3 0 1 0 635 30-Aug 4 tebfz 5 0 0 0
572 30-Aug 4 3 untrt 2 0 1 0 604 30-Aug 4 4 esfen 4 0 0 0 636 30-Aug 4 tebfz 6 0 0 0
573 30-Aug 4 3 untrt 3 0 0 4 605 30-Aug 4 4 esfen 5 0 0 0 637 30-Aug 4 tebfz 7 0 0 0
574 30-Aug 4 3 untrt 4 6 0 4 606 30-Aug 4 4 esfen 6 0 0 0 638 30-Aug 4 tebfz 8 0 0 0
575 30-Aug 4 3 untrt 5 0 0 0 607 30-Aug 4 4 esfen 7 0 0 0 639 30-Aug 4 tebfz 9 2 0 7
576 30-Aug 4 3 untrt 6 0 0 0 608 30-Aug 4 4 esfen 8 0 0 0 640 30-Aug 4 tebfz 10 0 0 0
577 30-Aug 4 3 untrt 7 0 0 0 609 30-Aug 4 4 esfen 9 0 0 0 641 7-Sep 1 esfen 1 0 0 0
578 30-Aug 4 3 untrt 8 0 0 0 610 30-Aug 4 4 esfen 10 0 0 0 642 7-Sep 1 esfen 2 0 1 2
579 30-Aug 4 3 untrt 9 0 0 7 611 30-Aug 4 4 untrt 1 0 0 0 643 7-Sep 1 esfen 3 0 0 0
580 30-Aug 4 3 untrt 10 0 0 0 612 30-Aug 4 4 untrt 2 0 0 0 644 7-Sep 1 esfen 4 0 0 0
581 30-Aug 4 3 icyha 1 0 0 0 613 30-Aug 4 4 untrt 3 0 0 0 645 7-Sep 1 esfen 5 0 0 0
582 30-Aug 4 3 Icyha 2 0 0 1 614 30-Aug 4 4 untrt 4 0 0 0 646 7-Sep 1 esfen 6 0 0 0
583 30-Aug 4 3 Icyha 3 0 0 0 615 30-Aug 4 4 untrt 5 0 0 0 647 7-Sep 1 esfen 7 0 0 0
584 30-Aug 4 3 Icyha 4 0 0 0 616 30-Aug 4 4 untrt 6 0 0 0 648 7-Sep 1 esfen 8 0 0 0
585 30-Aug 4 3 Icyha 5 0 0 0 617 30-Aug 4 4 untrt 7 0 3 0 649 7-Sep 1 esfen 9 0 0 0
586 30-Aug 4 3 Icyha 6 0 0 0 618 30-Aug 4 4 untrt 8 0 0 0 650 7-Sep 1 esfen 10 0 0 2
587 30-Aug 4 3 Icyha 7 0 0 0 619 30-Aug 4 4 untrt 9 0 0 0 651 7-Sep 1 untrt 1 0 0 0
588 30-Aug 4 3 Icyha 8 0 0 0 620 30-Aug 4 4 untrt 10 1 0 0 652 7-Sep 1 untrt 2 0 0 0
589 30-Aug 4 3 Icyha 9 0 0 0 621 30-Aug 4 4 icyha 1 0 0 0 653 7-Sep l untrt 3 0 0 0
590 30-Aug 4 3 Icyha 10 0 0 0 622 30-Aug 4 4 Icyha 2 0 0 0 654 7-Sep 1 untrt 4 0 0 0
591 30-Aug 4 3 tebfz 1 0 0 1 623 30-Aug 4 4 Icyha 3 0 0 0 655 7-Sep 1 untrt 5 0 0 0
592 30-Aug 4 3 tebfz 2 0 0 0 624 30-Aug 4 4 Icyha 4 0 0 0 656 7-Sep 1 untrt 6 0 0 1
593 30-Aug 4 3 tebfz 3 0 0 0 625 30-Aug 4 4 Icyha 5 0 0 0 657 7-Sep 1 untrt 7 0 0 0
594 30-Aug 4 3 tebfz 4 3 0 1 626 30-Aug 4 4 Icyha 6 0 0 0 658 7-Sep 1 untrt 8 0 0 0
595 30-Aug 4 3 tebfz 5 1 0 10 627 30-Aug 4 4 Icyha 7 0 0 0 659 7-Sep 1 untrt 9 0 0 0
596 30-Aug 4 3 tebfz 6 0 0 0 628 30-Aug 4 4 Icyha 8 0 0 0 660 7-Sep 1 untrt 10 0 0 0
597 30-Aug 4 3 tebfz 7 0 0 0 629 30-Aug 4 4 Icyha 9 0 0 0 661 7-Sep 1 Icyha 1 0 0 3
598 30-Aug 4 3 tebfz 8 0 0 0 630 30-Aug 4 4 Icyha 10 0 0 0 662 7-Sep 1 Icyha 2 0 0 0
599 30-Aug 4 3 tebfz 9 0 0 1 631 30-Aug 4 4 tebfz 1 0 0 0 663 7-Sep 1 Icyha 3 0 0 0
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APPENDIX G: LARGE PLOT HOMOPTERA 1997
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C/) Raw data for large plot experiment on Glendale Plantation, Edgard, Louisiana, 1997; If, leaf; rep, replication; pi, plant 




















obs Date rep trt pi SW SF mb cf obs Date rep trt pi If SW SF mb cf
1 26-Aug 1 esfen 1 0 0 0 0 988 3-Sep 3 esfen 8 4 0 0 5 0
2 26-Aug 1 esfen 2 0 0 2 4 989 3-Sep 3 esfen 9 4 0 0 12 0
3 26-Aug 1 esfen 3 0 0 1 0 990 3-Sep 3 esfen 10 4 0 0 8 26
4 26-Aug 1 esfen 4 0 0 12 0 991 3-Sep 3 esfen II 4 0 0 8 0
5 26-Aug 1 esfen 5 8 0 42 24 992 3-Sep 3 esfen 12 4 0 0 0 35
6 26-Aug 1 esfen 6 0 0 0 0 993 3-Sep 3 esfen 13 4 0 0 60 1
7 26-Aug 1 esfen 7 0 0 35 10 994 3-Sep 3 esfen 14 4 0 0 0 12
8 26-Aug 1 esfen 8 1 0 II 0 995 3-Sep 3 esfen 15 4 0 0 10 0
9 26-Aug 1 esfen 9 0 0 6 1 996 3-Sep 3 esfen 16 4 0 0 15 2
10 26-Aug 1 esfen 10 0 0 10 0 997 3-Sep 3 esfen 17 4 0 0 1 1
II 26-Aug 1 esfen II 0 0 0 1 998 3-Sep 3 esfen 18 4 0 0 0 1
12 26-Aug 1 esfen 12 0 0 7 0 999 3-Sep 3 esfen 19 4 0 0 25 0
13 26-Aug 1 esfen 13 0 0 5 II 1000 3-Sep 3 esfen 20 4 0 0 25 3
14 26-Aug 1 esfen 14 0 0 0 0 1001 3-Sep 3 untrt 1 3 0 0 2 25
15 26-Aug 1 esfen 15 0 0 4 0 1002 3-Sep 3 untrt 2 3 0 0 0 5
16 26-Aug ! esfen 16 0 0 0 2 1003 3-Sep 3 untrt 3 3 0 0 2 15
17 26-Aug 1 esfen 17 10 0 4 1 1004 3-Sep 3 untrt 4 3 0 0 3 4
18 26-Aug 1 esfen 18 0 0 3 0 1005 3-Sep 3 untrt 5 3 0 0 0 12
19 26-Aug 1 esfen 19 0 0 40 0 1006 3-Sep 3 untrt 6 3 0 0 15 30
20 26-Aug 1 esfen 20 0 0 26 0 1007 3-Sep 3 untrt 7 3 0 0 0 20
21 26-Aug 1 esfen 1 0 0 0 1 1008 3-Sep 3 untrt 8 3 0 0 4 10
22 26-Aug 1 esfen 2 0 0 0 1 1009 3-Sep 3 untrt 9 3 0 0 15 10
23 26-Aug 1 esfen 3 0 0 1 0 1010 3-Sep 3 untrt 10 3 0 0 30 4
24 26-Aug 1 esfen 4 0 0 6 7 lOII 3-Sep 3 untrt II 3 0 0 4 6
25 26-Aug 1 esfen 5 0 0 25 3 1012 3-Sep 3 untrt 12 3 0 2 0 0
26 26-Aug 1 esfen 6 0 0 3 0 1013 3-Sep 3 untrt 13 3 0 0 0 10
27 26-Aug 1 esfen 7 0 0 20 3 1014 3-Sep 3 untrt 14 3 0 0 2 35
28 26-Aug 1 esfen 8 20 0 25 0 1015 3-Sep 3 untrt 15 3 0 0 0 2
29 26-Aug I esfen 9 0 0 10 1 1016 3-Sep 3 untrt 16 3 0 0 8 1




























31 26-Aug 1 esfen 11 4 0 0 0 10 1018 3-Sep 3 untrt 18 3 0 1 1 30
32 26-Aug 1 esfen 12 4 0 0 0 2 1019 3-Sep 3 untrt 19 3 0 0 0 5
33 26-Aug 1 esfen 13 4 0 3 10 0 1020 3-Sep 3 untrt 20 3 0 0 0 21
34 26-Aug 1 esfen 14 4 0 0 0 1 1021 3-Sep 3 untrt 1 4 0 0 7 40
35 26-Aug 1 esfen 15 4 0 0 0 1 1022 3-Sep 3 untrt 2 4 0 0 0 10
36 26-Aug 1 esfen 16 4 0 0 0 1 1023 3-Sep 3 untrt 3 4 0 0 6 33
37 26-Aug 1 esfen 17 4 30 0 0 0 1024 3-Sep 3 untrt 4 4 0 0 1 7
38 26-Aug 1 esfen 18 4 0 0 0 12 1025 3-Sep 3 untrt 5 4 0 0 25 35
39 26-Aug 1 esfen 19 4 0 0 10 1 1026 3-Sep 3 untrt 6 4 0 0 10 12
40 26-Aug 1 esfen 20 4 0 0 0 0 1027 3-Sep 3 untrt 7 4 0 0 4 11
41 26-Aug 1 untrt 1 3 0 0 20 21 1028 3-Sep 3 untrt 8 4 0 0 2 19
42 26-Aug 1 untrt 2 3 0 0 15 17 1029 3-Sep 3 untrt 9 4 0 0 0 34
43 26-Aug 1 untrt 3 3 0 0 6 18 1030 3-Sep 3 untrt 10 4 0 0 0 11
44 26-Aug 1 untrt 4 3 0 0 15 4 1031 3-Sep 3 untrt 11 4 0 0 5 6
45 26-Aug 1 untrt 5 3 0 0 15 1 1032 3-Sep 3 untrt 12 4 0 0 3 4
46 26-Aug 1 untrt 6 3 0 0 4 30 1033 3-Sep 3 untrt 13 4 0 0 0 5
47 26-Aug 1 untrt 7 3 0 0 0 15 1034 3-Sep 3 untrt 14 4 0 0 0 10
48 26-Aug I untrt 8 3 0 0 0 31 1035 3-Sep 3 untrt 15 4 0 0 0 16
49 26-Aug 1 untrt 9 3 0 50 3 37 1036 3-Sep 3 untrt 16 4 0 0 8 3
50 26-Aug 1 untrt 10 3 0 0 12 40 1037 3-Sep 3 untrt 17 4 0 0 2 31
51 26-Aug 1 untrt 11 3 0 0 6 8 1038 3-Sep 3 untrt 18 4 0 0 0 16
52 26-Aug 1 untrt 12 3 0 0 50 59 1039 3-Sep 3 untrt 19 4 0 0 0 16
53 26-Aug 1 untrt 13 3 0 10 50 30 1040 3-Sep 3 untrt 20 4 1 0 1 23
54 26-Aug 1 untrt 14 3 0 0 90 25 1041 3-Sep 3 tebfe 1 3 0 0 1 6
55 26-Aug 1 untrt 15 3 0 0 40 22 1042 3-Sep 3 tebfe 2 3 0 0 2 3
56 26-Aug 1 untrt 16 3 0 0 2 4 1043 3-Sep 3 tebfe 3 3 0 0 3 12
57 26-Aug 1 untrt 17 3 0 0 0 33 1044 3-Sep 3 tebfe 4 3 0 0 0 17
58 26-Aug 1 untrt 18 3 0 0 7 2 1045 3-Sep 3 tebfe 5 3 0 0 20 2
59 26-Aug 1 untrt 19 3 0 0 10 30 1046 3-Sep 3 tebfe 6 3 0 0 5 0
60 26-Aug 1 untrt 20 3 0 0 10 6 1047 3-Sep 3 tebfe 7 3 0 0 15 8
61 26-Aug 1 untrt 1 4 0 0 20 8 1048 3-Sep 3 tebfe 8 3 0 0 10 6
62 26-Aug 1 untrt 2 4 0 0 10 14 1049 3-Sep 3 tebfe 9 3 1 0 0 4
63 26-Aug 1 untrt 3 4 0 0 5 20 1050 3-Sep 3 tebfe 10 3 0 0 0 3
64 26-Aug I untrt 4 4 0 0 15 34 1051 3-Sep 3 tebfe 11 3 0 0 1 0
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99 26-Aug 1 teblz 19 3 0 0 5 12 1086 3-Sep 3 Icyha 6 3 0 0 1 0
100 26-Aug 1 teblz 20 3 0 0 41 31 1087 3-Sep 3 Icyha 7 3 0 0 1 0
101 26-Aug 1 teblz 1 4 1 0 15 39 1088 3-Sep 3 Icyha 8 3 0 0 3 0
102 26-Aug 1 teblz 2 4 0 0 0 82 1089 3-Sep 3 Icyha 9 3 2 0 1 0
103 26-Aug 1 teblz 3 4 0 0 1 19 1090 3-Sep 3 Icyha 10 3 0 0 5 0
104 26-Aug 1 teblz 4 4 0 0 20 3 1091 3-Sep 3 Icyha 11 3 0 0 4 0
105 26-Aug 1 tebfe 5 4 0 0 18 43 1092 3-Sep 3 icyha 12 3 0 0 2 0
106 26-Aug 1 tebfe 6 4 0 0 8 9 1093 3-Sep 3 Icyha 13 3 0 0 3 0
107 26-Aug 1 tebfe 7 4 0 0 0 48 1094 3-Sep 3 Icyha 14 3 0 0 0 0
108 26-Aug 1 tebfe 8 4 0 0 0 27 1095 3-Sep 3 Icyha 15 3 0 0 2 0
109 26-Aug 1 tebfe 9 4 0 0 2 43 1096 3-Sep 3 Icyha 16 3 0 0 1 0
110 26-Aug 1 tebfe 10 4 0 0 40 64 1097 3-Sep 3 Icyha 17 3 0 0 0 0
111 26-Aug 1 tebfe 11 4 0 0 12 48 1098 3-Sep 3 Icyha 18 3 0 0 0 1
112 26-Aug 1 tebfe 12 4 0 0 0 8 1099 3-Sep 3 Icyha 19 3 0 0 0 0
113 26-Aug 1 tebfe 13 4 0 0 7 43 1100 3-Sep 3 Icyha 20 3 0 0 0 0
114 26-Aug 1 tebfe 14 4 0 0 30 12 1101 3-Sep 3 Icyha 1 4 0 0 0 0
115 26-Aug 1 tebfe 15 4 0 0 10 39 1102 3-Sep 3 Icyha 2 4 0 0 0 0
116 26-Aug 1 tebfe 16 4 0 0 4 34 1103 3-Sep 3 Icyha 3 4 0 0 0 0
117 26-Aug 1 tebfe 17 4 0 0 10 21 1104 3-Sep 3 Icyha 4 4 0 0 0 0
118 26-Aug 1 tebfe 18 4 0 0 25 115 1105 3-Sep 3 Icyha 5 4 0 0 0 0
119 26-Aug 1 tebfe 19 4 0 0 0 12 1106 3-Sep 3 Icyha 6 4 0 0 0 1
120 26-Aug 1 tebfe 20 4 0 0 10 45 1107 3-Sep 3 Icyha 7 4 0 0 1 0
121 26-Aug 1 Icyha 1 3 0 0 0 0 1108 3-Sep 3 Icyha 8 4 0 0 0 0
122 26-Aug 1 Icyha 2 3 0 0 0 0 1109 3-Sep 3 Icyha 9 4 0 0 3 0
123 26-Aug 1 Icyha 3 3 0 0 3 0 1110 3-Sep 3 Icyha 10 4 0 0 0 0
124 26-Aug 1 Icyha 4 3 0 0 0 0 1111 3-Sep 3 Icyha 11 4 0 0 0 0
125 26-Aug 1 Icyha 5 3 0 0 0 0 1112 3-Sep 3 Icyha 12 4 0 0 0 0
126 26-Aug 1 Icyha 6 3 0 0 2 0 1113 3-Sep 3 Icyha 13 4 0 0 0 0
127 26-Aug 1 Icyha 7 3 0 0 2 0 1114 3-Sep 3 Icyha 14 4 0 0 0 0
128 26-Aug 1 Icyha 8 3 0 0 5 0 1115 3-Sep 3 Icyha 15 4 0 0 0 0
129 26-Aug 1 Icyha 9 3 0 0 10 1 1116 3-Sep 3 Icyha 16 4 0 0 0 0
130 26-Aug 1 Icyha 10 3 0 0 2 0 1117 3-Sep 3 Icyha 17 4 0 0 0 0
131 26-Aug 1 Icyha 11 3 0 0 0 0 1118 3-Sep 3 Icyha 18 4 0 0 0 0






























133 26-Aug 1 Icyha 13 3 0 0 90 0 1120 3-Sep 3 Icyha 20 4 0 0 0 0
134 26-Aug 1 Icyha 14 3 0 0 20 0 1121 3-Sep 4 esfen 1 3 0 0 10 4
135 26-Aug 1 Icyha 15 3 0 0 13 0 1122 3-Sep 4 esfen 2 3 0 0 50 0
136 26-Aug 1 icyha 16 3 0 0 25 3 1123 3-Sep 4 esfen 3 3 0 0 40 0
137 26-Aug 1 Icyha 17 3 0 0 100 0 1124 3-Sep 4 esfen 4 3 0 0 30 1
138 26-Aug 1 Icyha 18 3 0 0 20 0 1125 3-Sep 4 esfen 5 3 0 0 6 1
139 26-Aug 1 Icyha 19 3 0 0 20 0 1126 3-Sep 4 esfen 6 3 0 0 35 1
140 26-Aug 1 Icyha 20 3 0 0 45 0 1127 3-Sep 4 esfen 7 3 0 0 35 0
141 26-Aug 1 Icyha 1 4 5 0 0 0 1128 3-Sep 4 esfen 8 3 0 0 4 2
142 26-Aug 1 Icyha 2 4 0 0 1 0 1129 3-Sep 4 esfen 9 3 0 0 25 0
143 26-Aug 1 Icyha 3 4 0 0 0 0 1130 3-Sep 4 esfen 10 3 0 0 5 3
144 26-Aug 1 Icyha 4 4 0 0 0 1 1131 3-Sep 4 esfen 11 3 0 0 0 0
145 26-Aug 1 Icyha 5 4 0 0 0 0 1132 3-Sep 4 esfen 12 3 0 0 2 0
146 26-Aug 1 Icyha 6 4 0 0 0 0 1133 3-Sep 4 esfen 13 3 0 0 2 0
147 26-Aug 1 Icyha 7 4 0 0 0 0 1134 3-Sep 4 esfen 14 3 0 0 3 0
148 26-Aug 1 Icyha 8 4 0 0 0 0 1135 3-Sep 4 esfen 15 3 0 0 2 0
149 26-Aug 1 Icyha 9 4 0 0 0 0 1136 3-Sep 4 esfen 16 3 0 1 30 7
150 26-Aug 1 Icyha 10 4 0 0 5 0 1137 3-Sep 4 esfen 17 3 0 0 20 2
151 26-Aug 1 Icyha 11 4 0 0 0 0 1138 3-Sep 4 esfen 18 3 0 0 10 3
152 26-Aug I Icyha 12 4 0 0 43 0 1139 3-Sep 4 esfen 19 3 0 0 9 1
153 26-Aug 1 Icyha 13 4 0 0 36 0 1140 3-Sep 4 esfen 20 3 0 0 21 3
154 26-Aug 1 Icyha 14 4 1 0 0 6 1141 3-Sep 4 esfen 1 4 1 0 30 1
155 26-Aug 1 Icyha 15 4 0 0 10 0 1142 3-Sep 4 esfen 2 4 1 0 25 0
156 26-Aug 1 Icyha 16 4 0 0 40 0 1143 3-Sep 4 esfen 3 4 0 0 30 1
157 26-Aug 1 Icyha 17 4 0 0 35 0 1144 3-Sep 4 esfen 4 4 0 0 0 3
158 26-Aug 1 Icyha 18 4 0 0 30 4 1145 3-Sep 4 esfen 5 4 0 0 16 0
159 26-Aug 1 Icyha 19 4 0 0 50 0 1146 3-Sep 4 esfen 6 4 0 0 40 6
160 26-Aug 1 Icyha 20 4 0 0 16 10 1147 3-Sep 4 esfen 7 4 0 0 15 21
161 26-Aug 2 esfen 1 3 0 0 0 0 1148 3-Sep 4 esfen 8 4 0 0 8 0
162 26-Aug 2 esfen 2 3 0 0 0 0 1149 3-Sep 4 esfen 9 4 0 0 0 1
163 26-Aug 2 esfen 3 3 0 0 0 0 1150 3-Sep 4 esfen 10 4 0 0 5 2
164 26-Aug 2 esfen 4 3 0 0 0 0 1151 3-Sep 4 esfen 11 4 0 0 1 0
165 26-Aug 2 esfen 5 3 0 0 0 0 1152 3-Sep 4 esfen 12 4 0 0 0 4
166 26-Aug 2 esfen 6 3 0 0 0 0 1153 3-Sep 4 esfen 13 4 0 0 0 4
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235 26-Aug 2 untrt 15 4 0 0 1 16 1222 3-Sep 4 tebfe 2 4 0 0 0 0
236 26-Aug 2 untrt 16 4 0 0 0 36 1223 3-Sep 4 tebfe 3 4 1 0 0 7
237 26-Aug 2 untrt 17 4 0 0 10 12 1224 3-Sep 4 tebfe 4 4 0 4 1 0
238 26-Aug 2 untrt 18 4 0 0 0 7 1225 3-Sep 4 tebfe 5 4 0 0 10 0
239 26-Aug 2 untrt 19 4 0 0 0 20 1226 3-Sep 4 tebfe 6 4 4 0 10 2
240 26-Aug 2 untrt 20 4 0 0 3 15 1227 3-Sep 4 tebfe 7 4 0 0 15 0
241 26-Aug 2 tebfe 1 3 0 0 0 30 1228 3-Sep 4 tebfe 8 4 0 0 4 0
242 26-Aug 2 tebfe 2 3 0 0 1 4 1229 3-Sep 4 tebfe 9 4 0 0 0 0
243 26-Aug 2 tebfe 3 3 0 0 15 3 1230 3-Sep 4 tebfe 10 4 2 0 0 0
244 26-Aug 2 tebfe 4 3 0 0 2 1 1231 3-Sep 4 tebfe 11 4 0 0 1 0
245 26-Aug 2 tebfe 5 3 0 0 0 5 1232 3-Sep 4 tebfe 12 4 0 0 2 0
246 26-Aug 2 tebfe 6 3 0 0 0 12 1233 3-Sep 4 tebfe 13 4 0 0 2 0
247 26-Aug 2 tebfe 7 3 0 0 2 3 1234 3-Sep 4 tebfe 14 4 0 0 10 0
248 26-Aug 2 tebfe 8 3 0 0 2 6 1235 3-Sep 4 tebfe 15 4 0 0 5 0
249 26-Aug 2 tebfe 9 3 0 0 10 0 1236 3-Sep 4 tebfe 16 4 2 0 5 5
250 26-Aug 2 tebfe 10 3 0 0 8 6 1237 3-Sep 4 tebfe 17 4 0 0 2 0
251 26-Aug 2 tebfe 11 3 0 0 16 18 1238 3-Sep 4 tebfe 18 4 0 0 0 0
252 26-Aug 2 tebfe 12 3 0 0 7 5 1239 3-Sep 4 tebfe 19 4 0 0 0 0
253 26-Aug 2 tebfe 13 3 0 0 0 4 1240 3-Sep 4 tebfe 20 4 0 0 3 0
254 26-Aug 2 tebfe 14 3 0 0 0 10 1241 3-Sep 4 Icyha 1 3 0 0 1 0
255 26-Aug 2 tebfe 15 3 0 0 20 13 1242 3-Sep 4 Icyha 2 3 0 0 0 0
256 26-Aug 2 tebfe 16 3 0 0 25 17 1243 3-Sep 4 Icyha 3 3 0 0 0 0
257 26-Aug 2 tebfe 17 3 0 0 30 1 1244 3-Sep 4 Icyha 4 3 0 0 0 0
258 26-Aug 2 tebfe 18 3 0 0 10 10 1245 3-Sep 4 Icyha 5 3 0 0 1 0
259 26-Aug 2 tebfe 19 3 1 0 30 40 1246 3-Sep 4 Icyha 6 3 0 0 0 0
260 26-Aug 2 tebfe 20 3 0 0 0 6 1247 3-Sep 4 Icyha 7 3 0 0 0 0
261 26-Aug 2 tebfe 1 4 0 0 0 3 1248 3-Sep 4 Icyha 8 3 0 0 0 0
262 26-Aug 2 tebfe 2 4 0 0 0 2 1249 3-Sep 4 Icyha 9 3 0 0 2 0
263 26-Aug 2 tebfe 3 4 0 0 0 9 1250 3-Sep 4 Icyha 10 3 0 0 0 0
264 26-Aug 2 tebfe 4 4 0 0 0 0 1251 3-Sep 4 Icyha 11 3 0 0 0 0
265 26-Aug 2 tebfe 5 4 0 0 0 0 1252 3-Sep 4 Icyha 12 3 0 0 0 0
266 26-Aug 2 tebfe 6 4 0 0 0 11 1253 3-Sep 4 icyha 13 3 0 0 0 0
267 26-Aug 2 tebfe 7 4 0 0 0 1 1254 3-Sep 4 Icyha 14 3 0 0 0 0




























269 26-Aug 2 tebfe 9 4 0 0 5 5 1256 3-Sep 4 Icyha 16 3 0 1 1 0
270 26-Aug 2 tebfe 10 4 0 6 10 7 1257 3-Sep 4 Icyha 17 3 0 0 0 0
271 26-Aug 2 tebfe II 4 1 0 6 0 1258 3-Sep 4 Icyha 18 3 0 0 10 0
272 26-Aug 2 tebfe 12 4 0 0 0 1 1259 3-Sep 4 Icyha 19 3 0 0 15 0
273 26-Aug 2 tebfe 13 4 0 0 0 2 1260 3-Sep 4 Icyha 20 3 0 0 10 0
274 26-Aug 2 tebfe 14 4 0 0 0 6 1261 3-Sep 4 Icyha 1 4 1 0 0 0
275 26-Aug 2 tebfe 15 4 0 0 2 6 1262 3-Sep 4 Icyha 2 4 0 0 0 0
276 26-Aug 2 tebfe 16 4 1 0 8 5 1263 3-Sep 4 Icyha 3 4 0 0 0 0
277 26-Aug 2 tebfe 17 4 0 0 0 34 1264 3-Sep 4 Icyha 4 4 0 0 0 0
278 26-Aug 2 tebfe 18 4 0 0 4 7 1265 3-Sep 4 Icyha 5 4 0 3 0 0
279 26-Aug 2 tebfe 19 4 0 0 25 15 1266 3-Sep 4 Icyha 6 4 0 0 0 0
280 26-Aug 2 tebfe 20 4 0 0 30 35 1267 3-Sep 4 Icyha 7 4 0 0 0 0
281 26-Aug 2 Icyha 1 3 0 0 0 0 1268 3-Sep 4 Icyha 8 4 0 0 0 0
282 26-Aug 2 Icyha 2 3 0 0 0 0 1269 3-Sep 4 Icyha 9 4 0 0 0 0
283 26-Aug 2 Icyha 3 3 0 0 0 0 1270 3-Sep 4 Icyha 10 4 0 0 0 0
284 26-Aug 2 Icyha 4 3 0 0 0 0 1271 3-Sep 4 Icyha 11 4 0 0 0 0
285 26-Aug 2 Icyha 5 3 0 0 5 0 1272 3-Sep 4 Icyha 12 4 0 0 0 0
286 26-Aug 2 Icyha 6 3 0 0 0 0 1273 3-Sep 4 Icyha 13 4 0 0 0 0
287 26-Aug 2 Icyha 7 3 0 0 0 0 1274 3-Sep 4 Icyha 14 4 0 0 0 0
288 26-Aug 2 Icyha 8 3 0 0 0 0 1275 3-Sep 4 Icyha 15 4 0 0 0 0
289 26-Aug 2 Icyha 9 3 0 0 0 0 1276 3-Sep 4 Icyha 16 4 0 1 0 0
290 26-Aug 2 Icyha 10 3 0 0 10 0 1277 3-Sep 4 Icyha 17 4 1 0 0 0
291 26-Aug 2 Icyha 11 3 0 0 1 0 1278 3-Sep 4 Icyha 18 4 0 0 0 0
292 26-Aug 2 Icyha 12 3 0 0 12 0 1279 3-Sep 4 Icyha 19 4 5 2 1 0
293 26-Aug 2 Icyha 13 3 0 0 6 0 1280 3-Sep 4 Icyha 20 4 4 10 4 0
294 26-Aug 2 Icyha 14 3 0 0 30 0 1281 10-Sep 1 esfen 1 3 0 0 6 0
295 26-Aug 2 Icyha 15 3 0 0 40 0 1282 10-Sep 1 esfen 2 3 0 0 0 2
296 26-Aug 2 Icyha 16 3 0 0 0 0 1283 10-Sep 1 esfen 3 3 0 0 4 0
297 26-Aug 2 Icyha 17 3 0 0 0 0 1284 10-Sep 1 esfen 4 3 0 0 15 10
298 26-Aug 2 Icyha 18 3 0 10 2 0 1285 10-Sep 1 esfen 5 3 0 0 30 0
299 26-Aug 2 Icyha 19 3 0 0 0 0 1286 10-Sep 1 esfen 6 3 0 0 5 0
300 26-Aug 2 Icyha 20 3 0 0 1 0 1287 10-Sep 1 esfen 7 3 0 0 3 0
301 26-Aug 2 Icyha 1 4 0 0 0 0 1288 10-Sep 1 esfen 8 3 0 0 1 20





























303 26-Aug 2 Icyha 3 4 0 0 0 0 1290 10-Sep 1 esfen 10 3 0 0 0 1
304 26-Aug 2 Icyha 4 4 0 0 0 0 1291 10-Sep 1 esfen 11 3 0 0 3 2
305 26-Aug 2 Icyha 5 4 0 0 0 0 1292 10-Sep 1 esfen 12 3 0 0 0 0
306 26-Aug 2 Icyha 6 4 0 0 0 0 1293 10-Sep 1 esfen 13 3 0 0 1 24
307 26-Aug 2 Icyha 7 4 0 0 0 0 1294 10-Sep 1 esfen 14 3 0 0 0 2
308 26-Aug 2 Icyha 8 4 0 0 0 1 1295 10-Sep 1 esfen 15 3 0 0 7 0
309 26-Aug 2 Icyha 9 4 0 0 0 0 1296 10-Sep 1 esfen 16 3 0 0 3 0
310 26-Aug 2 Icyha 10 4 0 0 0 20 1297 10-Sep 1 esfen 17 3 0 0 10 1
311 26-Aug 2 Icyha 11 4 0 0 2 0 1298 10-Sep 1 esfen 18 3 0 0 0 10
312 26-Aug 2 Icyha 12 4 0 0 10 0 1299 10-Sep 1 esfen 19 3 0 0 1 7
313 26-Aug 2 Icyha 13 4 0 0 0 0 1300 10-Sep 1 esfen 20 3 0 0 0 12
314 26-Aug 2 Icyha 14 4 0 0 20 0 1301 10-Sep 1 esfen 1 4 0 0 2 0
315 26-Aug 2 Icyha 15 4 0 0 40 0 1302 10-Sep 1 esfen 2 4 0 0 2 0
316 26-Aug 2 Icyha 16 4 0 0 0 0 1303 10-Sep 1 esfen 3 4 3 0 25 2
317 26-Aug 2 Icyha 17 4 0 0 0 0 1304 10-Sep 1 esfen 4 4 0 0 16 0
318 26-Aug 2 Icyha 18 4 0 0 0 0 1305 10-Sep 1 esfen 5 4 0 0 35 0
319 26-Aug 2 Icyha 19 4 0 0 6 0 1306 10-Sep 1 esfen 6 4 0 0 10 1
320 26-Aug 2 Icyha 20 4 0 0 0 0 1307 10-Sep 1 esfen 7 4 0 0 0 0
321 26-Aug 3 esfen 1 3 0 0 10 0 1308 10-Sep 1 esfen 8 4 0 5 7 7
322 26-Aug 3 esfen 2 3 0 0 10 11 1309 10-Sep 1 esfen 9 4 0 0 8 0
323 26-Aug 3 esfen 3 3 0 0 3 0 1310 10-Sep 1 esfen 10 4 0 0 6 4
324 26-Aug 3 esfen 4 3 0 0 7 0 1311 10-Sep 1 esfen 11 4 0 0 6 4
325 26-Aug 3 esfen 5 3 0 0 1 2 1312 10-Sep 1 esfen 12 4 0 0 0 14
326 26-Aug 3 esfen 6 3 0 0 7 0 1313 10-Sep 1 esfen 13 4 0 0 0 0
327 26-Aug 3 esfen 7 3 0 0 4 0 1314 10-Sep 1 esfen 14 4 0 0 0 2
328 26-Aug 3 esfen 8 3 0 0 16 1 1315 10-Sep 1 esfen 15 4 0 0 2 35
329 26-Aug 3 esfen 9 3 0 0 0 0 1316 10-Sep 1 esfen 16 4 0 0 0 0
330 26-Aug 3 esfen 10 3 0 0 8 9 1317 10-Sep 1 esfen 17 4 0 0 10 10
331 26-Aug 3 esfen 11 3 0 0 45 2 1318 10-Sep 1 esfen 18 4 0 0 0 0
332 26-Aug 3 esfen 12 3 0 0 5 1 1319 10-Sep 1 esfen 19 4 0 0 0 30
333 26-Aug 3 esfen 13 3 0 0 7 2 1320 10-Sep 1 esfen 20 4 0 0 I 2
334 26-Aug 3 esfen 14 3 0 0 10 10 1321 10-Sep 1 untrt 1 3 0 0 0 0
335 26-Aug 3 esfen 15 3 0 0 15 0 1322 10-Sep 1 untrt 2 3 0 0 25 0





























337 26-Aug 3 esfen 17 3 0 0 50 1 1324 10-Sep 1 untrt 4 3 0 0 0 0
338 26-Aug 3 esfen 18 3 0 0 60 0 1325 10-Sep 1 untrt 5 3 0 0 0 0
339 26-Aug 3 esfen 19 3 0 0 40 13 1326 10-Sep 1 untrt 6 3 0 0 1 0
340 26-Aug 3 esfen 20 3 0 0 61 0 1327 10-Sep 1 untrt 7 3 0 0 0 0
341 26-Aug 3 esfen 1 4 0 0 8 12 1328 10-Sep 1 untrt 8 3 0 0 0 0
342 26-Aug 3 esfen 2 4 0 0 10 0 1329 10-Sep 1 untrt 9 3 0 0 0 0
343 26-Aug 3 esfen 3 4 0 0 6 0 1330 10-Sep 1 untrt 10 3 0 0 0 0
344 26-Aug 3 esfen 4 4 0 0 4 0 1331 10-Sep 1 untrt 11 3 0 0 20 0
345 26-Aug 3 esfen 5 4 0 0 5 1 1332 10-Sep 1 untrt 12 3 0 0 0 0
346 26-Aug 3 esfen 6 4 0 0 4 4 1333 10-Sep 1 untrt 13 3 0 0 10 0
347 26-Aug 3 esfen 7 4 0 0 1 0 1334 10-Sep 1 untrt 14 3 1 0 40 0
348 26-Aug 3 esfen 8 4 0 0 5 12 1335 10-Sep 1 untrt 15 3 0 0 20 0
349 26-Aug 3 esfen 9 4 I 0 1 5 1336 10-Sep 1 untrt 16 3 0 0 0 0
350 26-Aug 3 esfen 10 4 0 0 12 6 1337 10-Sep 1 untrt 17 3 0 0 40 0
351 26-Aug 3 esfen 11 4 4 0 50 1 1338 10-Sep 1 untrt 18 3 0 0 15 0
352 26-Aug 3 esfen 12 4 0 0 20 3 1339 10-Sep 1 untrt 19 3 0 0 0 0
353 26-Aug 3 esfen 13 4 0 0 10 10 1340 10-Sep 1 untrt 20 3 0 0 4 0
354 26-Aug 3 esfen 14 4 0 0 4 0 1341 10-Sep 1 untrt 1 4 0 0 10 0
355 26-Aug 3 esfen 15 4 0 0 25 2 1342 10-Sep 1 untrt 2 4 0 0 12 0
356 26-Aug 3 esfen 16 4 0 0 50 4 1343 10-Sep 1 untrt 3 4 0 0 1 0
357 26-Aug 3 esfen 17 4 0 0 1 3 1344 10-Sep 1 untrt 4 4 0 0 4 0
358 26-Aug 3 esfen 18 4 0 0 30 0 1345 10-Sep 1 untrt 5 4 0 0 4 0
359 26-Aug 3 esfen 19 4 0 0 25 0 1346 10-Sep 1 untrt 6 4 0 0 4 0
360 26-Aug 3 esfen 20 4 0 0 20 1 1347 10-Sep 1 untrt 7 4 0 0 2 0
361 26-Aug 3 untrt 1 3 0 0 20 20 1348 10-Sep 1 untrt 8 4 0 0 6 0
362 26-Aug 3 untrt 2 3 0 0 0 0 1349 10-Sep 1 untrt 9 4 0 0 6 0
363 26-Aug 3 untrt 3 3 0 0 0 0 1350 10-Sep 1 untrt 10 4 1 0 6 0
364 26-Aug 3 untrt 4 3 0 0 0 0 1351 10-Sep 1 untrt 11 4 0 0 2 0
365 26-Aug 3 untrt 5 3 0 0 25 13 1352 10-Sep 1 untrt 12 4 0 0 2 0
366 26-Aug 3 untrt 6 3 0 0 0 3 1353 10-Sep 1 untrt 13 4 0 0 6 0
367 26-Aug 3 untrt 7 3 0 0 10 42 1354 10-Sep 1 untrt 14 4 2 0 30 0
368 26-Aug 3 untrt 8 3 0 0 4 14 1355 10-Sep 1 untrt 15 4 1 0 10 0
369 26-Aug 3 untrt 9 3 0 0 0 42 1356 10-Sep 1 untrt 16 4 0 0 2 0
370 26-Aug 3 untrt 10 3 0 0 20 16 1357 10-Sep 1 untrt 17 4 2 0 6 0
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439 26-Aug 3 tebfz 19 4 0 0 0 10 1426 10-Sep 1 Icyha 6 4 1 0 2 0
440 26-Aug 3 tebfe 20 4 0 0 0 4 1427 10-Sep 1 Icyha 7 4 0 0 4 0
441 26-Aug 3 Icyha 1 3 0 0 0 0 1428 10-Sep 1 Icyha 8 4 0 0 3 0
442 26-Aug 3 Icyha 2 3 0 0 0 0 1429 10-Sep 1 Icyha 9 4 0 0 0 0
443 26-Aug 3 Icyha 3 3 0 0 1 0 1430 10-Sep 1 Icyha 10 4 0 0 1 0
444 26-Aug 3 Icyha 4 3 0 0 0 0 1431 10-Sep 1 Icyha 11 4 0 0 15 0
445 26-Aug 3 Icyha 5 3 0 0 1 0 1432 10-Sep 1 Icyha 12 4 0 0 20 0
446 26-Aug 3 Icyha 6 3 0 0 0 0 1433 10-Sep 1 Icyha 13 4 0 0 30 0
447 26-Aug 3 Icyha 7 3 0 0 0 0 1434 10-Sep 1 Icyha 14 4 0 0 20 0
448 26-Aug 3 Icyha 8 3 0 0 12 0 1435 10-Sep 1 Icyha 15 4 0 0 25 0
449 26-Aug 3 Icyha 9 3 0 0 2 0 1436 10-Sep 1 Icyha 16 4 1 0 0 0
450 26-Aug 3 Icyha 10 3 0 0 1 0 1437 10-Sep 1 Icyha 17 4 0 0 15 0
451 26-Aug 3 Icyha 11 3 0 0 0 0 1438 10-Sep 1 Icyha 18 4 0 0 5 0
452 26-Aug 3 Icyha 12 3 0 0 0 0 1439 10-Sep 1 Icyha 19 4 0 0 15 0
453 26-Aug 3 Icyha 13 3 0 0 0 0 1440 10-Sep 1 Icyha 20 4 0 0 15 0
454 26-Aug 3 Icyha 14 3 0 0 0 0 1441 10-Sep 2 esfen 1 3 0 0 5 0
455 26-Aug 3 Icyha 15 3 0 0 0 0 1442 10-Sep 2 esfen 2 3 0 0 1 0
456 26-Aug 3 Icyha 16 3 0 0 0 0 1443 10-Sep 2 esfen 3 3 0 0 15 0
457 26-Aug 3 Icyha 17 3 0 0 0 2 1444 10-Sep 2 esfen 4 3 0 0 0 0
458 26-Aug 3 Icyha 18 3 0 0 0 0 1445 10-Sep 2 esfen 5 3 0 0 5 0
459 26-Aug 3 Icyha 19 3 0 0 0 0 1446 10-Sep 2 esfen 6 3 0 0 4 0
460 26-Aug 3 Icyha 20 3 0 0 0 0 1447 10-Sep 2 esfen 7 3 0 0 0 0
461 26-Aug 3 Icyha 1 4 0 0 0 0 1448 10-Sep 2 esfen 8 3 0 0 2 0
462 26-Aug 3 Icyha 2 4 0 0 0 0 1449 10-Sep 2 esfen 9 3 0 0 15 0
463 26-Aug 3 Icyha 3 4 0 0 0 0 1450 10-Sep 2 esfen 10 3 0 0 0 0
464 26-Aug 3 icyha 4 4 0 0 0 0 1451 10-Sep 2 esfen 11 3 0 0 1 0
465 26-Aug 3 Icyha 5 4 0 0 0 0 1452 10-Sep 2 esfen 12 3 0 0 4 0
466 26-Aug 3 Icyha 6 4 0 0 0 0 1453 10-Sep 2 esfen 13 3 0 0 8 0
467 26-Aug 3 Icyha 7 4 0 0 2 0 1454 10-Sep 2 esfen 14 3 0 0 2 0
468 26-Aug 3 Icyha 8 4 0 0 0 0 1455 10-Sep 2 esfen 15 3 0 0 1 0
469 26-Aug 3 Icyha 9 4 0 0 2 0 1456 10-Sep 2 esfen 16 3 0 0 0 0
470 26-Aug 3 Icyha 10 4 0 0 0 0 1457 10-Sep 2 esfen 17 3 0 0 0 0
471 26-Aug 3 Icyha 11 4 0 0 0 0 1458 10-Sep 2 esfen 18 3 2 0 0 0































473 26-Aug 3 Icyha 13 4 0 0 0 0 1460 10-Sep 2 esfen 20 3 0 0 0 0
474 26-Aug 3 icyha 14 4 0 0 0 0 1461 10-Sep 2 esfen 1 4 0 0 0 0
475 26-Aug 3 icyha 15 4 0 0 0 0 1462 10-Sep 2 esfen 2 4 0 0 2 0
476 26-Aug 3 Icyha 16 4 0 0 0 0 1463 10-Sep 2 esfen 3 4 0 0 10 0
477 26-Aug 3 Icyha 17 4 0 0 0 0 1464 10-Sep 2 esfen 4 4 0 0 0 0
478 26-Aug 3 Icyha 18 4 0 0 0 0 1465 10-Sep 2 esfen 5 4 0 0 0 0
479 26-Aug 3 Icyha 19 4 0 0 0 0 1466 10-Sep 2 esfen 6 4 0 0 10 0
480 26-Aug 3 Icyha 20 4 0 0 0 0 1467 10-Sep 2 esfen 7 4 0 0 20 0
481 26-Aug 4 esfen 1 3 0 0 10 0 1468 10-Sep 2 esfen 8 4 0 0 6 0
482 26-Aug 4 esfen 2 3 0 0 41 1 1469 10-Sep 2 esfen 9 4 15 0 8 0
483 26-Aug 4 esfen 3 3 0 0 10 2 1470 10-Sep 2 esfen 10 4 0 0 0 0
484 26-Aug 4 esfen 4 3 0 0 5 2 1471 10-Sep 2 esfen II 4 0 0 0 0
485 26-Aug 4 esfen 5 3 0 0 31 1 1472 10-Sep 2 esfen 12 4 0 0 4 0
486 26-Aug 4 esfen 6 3 0 0 21 0 1473 10-Sep 2 esfen 13 4 0 0 1 0
487 26-Aug 4 esfen 7 3 0 0 0 3 1474 10-Sep 2 esfen 14 4 0 0 1 0
488 26-Aug 4 esfen 8 3 0 0 10 0 1475 10-Sep 2 esfen 15 4 0 0 2 0
489 26-Aug 4 esfen 9 3 0 0 30 0 1476 10-Sep 2 esfen 16 4 0 0 1 0
490 26-Aug 4 esfen 10 3 0 0 15 0 1477 10-Sep 2 esfen 17 4 0 0 1 0
491 26-Aug 4 esfen II 3 0 0 0 0 1478 10-Sep 2 esfen 18 4 0 0 4 0
492 26-Aug 4 esfen 12 3 0 0 0 1 1479 10-Sep 2 esfen 19 4 0 0 0 0
493 26-Aug 4 esfen 13 3 0 0 3 0 1480 10-Sep 2 esfen 20 4 0 0 0 0
494 26-Aug 4 esfen 14 3 0 0 10 34 1481 10-Sep 2 untrt 1 3 0 0 0 0
495 26-Aug 4 esfen 15 3 0 0 50 7 1482 10-Sep 2 untrt 2 3 1 0 4 0
496 26-Aug 4 esfen 16 3 2 0 25 4 1483 10-Sep 2 untrt 3 3 0 0 1 0
497 26-Aug 4 esfen 17 3 0 0 3 9 1484 10-Sep 2 untrt 4 3 0 0 5 0
498 26-Aug 4 esfen 18 3 0 0 15 1 1485 10-Sep 2 untrt 5 3 0 0 9 0
499 26-Aug 4 esfen 19 3 0 0 6 6 I486 10-Sep 2 untrt 6 3 0 0 4 0
500 26-Aug 4 esfen 20 3 0 0 25 3 1487 10-Sep 2 untrt 7 3 0 0 0 0
50! 26-Aug 4 esfen 1 4 0 0 30 3 1488 10-Sep 2 untrt 8 3 0 0 0 0
502 26-Aug 4 esfen 2 4 0 0 30 0 1489 10-Sep 2 untrt 9 3 0 0 0 0
503 26-Aug 4 esfen 3 4 0 3 2 0 1490 10-Sep 2 untrt 10 3 0 0 1 0
504 26-Aug 4 esfen 4 4 0 0 12 0 1491 10-Sep 2 untrt II 3 0 0 0 0
505 26-Aug 4 esfen 5 4 0 0 20 0 1492 10-Sep 2 untrt 12 3 0 0 0 0
506 26-Aug 4 esfen 6 4 0 0 0 0 1493 10-Sep 2 untrt 13 3 0 0 4 0
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541 26-Aug 4 untrt 1 4 6 0 2 0 1528 10-Sep 2 tebfe 8 3 0 0 2 0
542 26-Aug 4 untrt 2 4 0 0 0 0 1529 10-Sep 2 tebfe 9 3 0 0 0 0
543 26-Aug 4 untrt 3 4 0 0 0 0 1530 10-Sep 2 tebfe 10 3 0 0 0 0
544 26-Aug 4 untrt 4 4 0 0 0 0 1531 10-Sep 2 tebfe II 3 0 0 20 0
545 26-Aug 4 untrt 5 4 2 0 0 1 1532 10-Sep 2 tebfe 12 3 0 0 1 0
546 26-Aug 4 untrt 6 4 0 0 0 0 1533 10-Sep 2 tebfe 13 3 0 0 1 0
547 26-Aug 4 untrt 7 4 2 0 1 0 1534 10-Sep 2 tebfe 14 3 0 0 0 0
548 26-Aug 4 untrt 8 4 0 0 0 0 1535 10-Sep 2 tebfe 15 3 0 0 0 0
549 26-Aug 4 untrt 9 4 25 0 12 0 1536 10-Sep 2 tebfe 16 3 0 0 4 0
550 26-Aug 4 untrt 10 4 1 0 0 0 1537 10-Sep 2 tebfe 17 3 0 0 2 0
551 26-Aug 4 untrt II 4 0 0 1 0 1538 10-Sep 2 tebfe 18 3 0 0 1 0
552 26-Aug 4 untrt 12 4 0 0 0 0 1539 10-Sep 2 tebfe 19 3 0 0 5 0
553 26-Aug 4 untrt 13 4 0 0 0 1 1540 10-Sep 2 tebfe 20 3 0 0 0 0
554 26-Aug 4 untrt 14 4 0 0 0 0 1541 10-Sep 2 tebfe 1 4 0 0 15 0
555 26-Aug 4 untrt 15 4 0 0 0 0 1542 10-Sep 2 tebfe 2 4 0 0 1 0
556 26-Aug 4 untrt 16 4 0 0 0 1 1543 10-Sep 2 tebfe 3 4 0 0 0 0
557 26-Aug 4 untrt 17 4 0 0 0 0 1544 10-Sep 2 tebfe 4 4 0 0 0 0
558 26-Aug 4 untrt IS 4 0 0 0 0 1545 10-Sep 2 tebfe 5 4 0 0 1 0
559 26-Aug 4 untrt 19 4 0 0 0 1 1546 10-Sep 2 tebfe 6 4 0 0 1 0
560 26-Aug 4 untrt 20 4 0 0 0 3 1547 10-Sep 2 tebfe 7 4 0 0 3 0
561 26-Aug 4 tebfe 1 3 0 0 2 0 1548 10-Sep 2 tebfe 8 4 0 0 0 0
562 26-Aug 4 tebfe 2 3 0 0 2 0 1549 10-Sep 2 tebfe 9 4 0 0 0 0
563 26-Aug 4 tebfe 3 3 0 0 0 0 1550 10-Sep 2 tebfe 10 4 0 0 8 0
564 26-Aug 4 tebfe 4 3 0 0 0 0 1551 10-Sep 2 tebfe II 4 3 0 3 0
565 26-Aug 4 tebfe 5 3 0 0 0 0 1552 10-Sep 2 tebfe 12 4 0 0 1 0
566 26-Aug 4 tebfe 6 3 0 0 0 0 1553 10-Sep 2 tebfe 13 4 0 0 0 0
567 26-Aug 4 tebfe 7 3 0 0 0 1 1554 10-Sep 2 tebfe 14 4 0 0 0 0
568 26-Aug 4 tebfe 8 3 0 0 0 0 1555 10-Sep 2 tebfe 15 4 0 0 0 0
569 26-Aug 4 tebfe 9 3 0 0 0 1 1556 10-Sep 2 tebfe 16 4 0 0 10 0
570 26-Aug 4 tebfe 10 3 0 0 0 0 1557 10-Sep 2 tebfe 17 4 0 0 8 0
571 26-Aug 4 tebfe II 3 0 0 0 4 1558 10-Sep 2 tebfe 18 4 0 0 7 0
572 26-Aug 4 tebfe 12 3 0 0 0 2 1559 10-Sep 2 tebfe 19 4 0 0 1 0
573 26-Aug 4 tebfe 13 3 0 0 0 4 1560 10-Sep 2 tebfe 20 4 0 0 0 0
574 26-Aug 4 tebfe 14 3 0 0 0 7 1561 10-Sep 2 Icyha 1 3 2 0 2 0
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f'ifNfNfNfNfNfNfNfNfNfNfNfNrNrNfNfNfSrNfNfNrNrNrNfNfNfNfNrNfNfNrNfNfNfNrNfN
O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O '
— o o o o o ' n ’O O O O f n o o o o o o o o o o o o o o o o o o o c o o f N O * o o i f % o o ^ o o o ofN f N  "T 'O — "V N3 oc —  — f*\ fNfnt** f N  —  V\ V\ m fN \C ~T
— fNfn^*f%«or- — fNfn'T»f^>or-oo—fNf^^'^'Or** — fNfn-r'Osor^oc^ — fN'n«^f%'0 — fNf*̂ «̂f‘.
•r*^^*r‘f^'f^'ovnw^ioif%'0^>o^vO'C'0'Ær^r^r^r-r^r-r^ooooooooooooooooooo'0'0'0^0'0'OOOco
'Or-oo — fNfn^'O'Or*^—•fNf^^'O' Or^oo—•fN«^"Tf^'Or^*“ fNf^^w%^f-‘ — fNm»r*/%Nor^“ fNfn^*o>or** 
3 0 0 - '  — — — — — — rNrNfNfNfNfNfNfNr#immrnf^rnf^T'TTfV^TT-^W-)V1W%if^W%«f%ir)'0^'0'C'C'C'C
fNfNfS — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — —
157
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
r v |  —  « o  —  o o  —  —•  —  r ^ O  —  O O i N O f S  —  o o  —  —  ^ < N f N O —• —  ^ ' C ^ < N O ^ O « ^ < N  —  0 0 0 < N 0
fS rs rs m fs
rsrsrsfsfsrsrsfsrsrsrsrsrsrsrsrsrsrsrsrsrsfsrsrsrsrsrsrsrsrsrsrsrsrs
ooooooaoooooooaoooooaooooooo
rsrn*̂ »rv'Or**ooo'— rs«̂*̂»r%«o — rsr̂ *̂<%'OP*«-oo — rsrn̂ v%'Or--“fS'n̂ 'r>’or**oo—<Nrn«rv̂ r̂«̂  — rs 
rsrsfNrSfNfNrsf'i' '̂ '̂ '̂ .̂ ' '̂ •̂̂ Tr*T"T’*r̂ ^̂ 'r̂ »r%iov̂ «r'. lov̂. 'C'0'0'C'0'0'C'Or̂ r̂ r̂ r̂ r~-r̂ r̂ oooo
0 0 « 0  — O O  — ‘O O O O O ' O O O O O O r s O O O O O O O O  — 0*r%0 — — « r v O O O O O O  — ' ô'^'»rors  o o o  rs — V) «T rn ac rs rs r- rs sC — — rsrS 'Orn rs or*^<^ rs<^v^»r rs^^rs
Or~- — rs<̂Tr«r%>ûr̂ oo— fS' '̂T«o>or~'aoO'— rsrTj-fvn-or̂  — rsrn'̂ */%>c— rsrTi'i>ywn>c — rs' r̂fv̂ Ncr-oc 
O O  — — — — — — — — r s r s r s r s r s r s r s r s r s m r n r n r n f ^ f n m ^ v ^ ^ ^ * T » / % v ) V ) i r ) i r ) v » o o ^ O O ^ O O
r s r s r s r s r s r s r s r s
O O O r S r n o o O O O O O r s O O O O  — O — O — — O — O ' ^ ' T O O r s r n O  — — — O r s o O O O O  — — rs 
— rsrrjTrwnxor^—rsrn'Twnor^oe — rs<̂ 'T»r%'Or  ̂— rsrn-r*r \̂or*>“Oe- rs<̂ *?-«rivor^oo — fsrn-T'ri'or^oc 
r - r - r ^ r - r - r ^ r x ' O O o o o o o o o o a o Q O o o ^ O ' O ^ ^ O ^ O ' ^ O O O O O O O O  — — — — — — — — r s r s r s r s r s r s r s r s
158
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
— — mtm — — — —" — ^ (̂ ^̂ 0̂'̂ OOQOQOQCOOOOOOV̂V̂*/̂ >/̂ ~
PN r '̂J M  M  m-» w  —# w  0 4  0 4  0 4  0 4  0 4  0 4  0 4  ^ #— —  w  —  mm m̂ mm mm mm m̂ mm 0 4
rn0'004— O—*'00004040^000040 — ^ — 00^0"^04^^0‘0>*̂ 040“ *T0404>0"T04'0><C>C'̂ .
>'0 '̂0'0'0' '̂0r r̂ r̂*“0-r*o*ocoooooo3eoo3ec'0' 0̂'c
—  vC  o c  O  »Ol —  0 4  —  ^ « 0 ' C 0 4 —  < ^ 0 4 ' 0 k 0 0 ^  0 4 * 0 0 0 > 0 * T < ^ < N ' 0 4 d ^ r n 0 4  —  —  —• ' n ' 0 * r i * * n —  r n  O
rn-T'OivCO» — rvJrnrrw-V'OO'OO — 04»̂ *̂0v00*00 — 04'^^»0nC0‘— 04rn'̂ »0vC — 04«̂ -r‘0>00~00— 04<~nTr
@o@oooae@c@'@'0'@'@'0\0'@\oooo@ooo
a ' —04o^^io»'0r*‘00 — o4rn^«ok>or^—*04m̂ ŵ >or-*'00 — O4'n^«04>or^oo—o4on^«o>cr**oo — o4»n^*0'0
0 4  0 4  0 4  0 4  0 4  0 4  0 4  0 4  0 4  0 4  0 4  0 4  0 4  0 4  0 4  0 4  0 4  0 4  0 4  0 4  0 4  0 4  0 4  0 4  0 4  0 4  0 4  0 4  0 4  0 4  0 4  0 4  0 4  0 4  0 4  0 4  0 4  0 4  0 4  0 4  0 4  0 4  0 4  0 4  0 4  0 4
0̂ 9̂ 9'0'0̂ 0̂ 0'9'9̂ ^̂ >0'0'0'<OOnO'
0 0 0 0 4  —  O —  O  —  0 0 4 0  —  0 4 0 4 0 4  —  m « r » 0  —  ^ ' 0 < N O « 0 » 0 0 —  ^ ^ O 4 0 0 a0 0 0 ^ ' O 0 0 O O ' O v ^ ^ O ' O O 4
—  —  r n  o ^  0 4  0 4  ^  —  0 4  0 4  " f  m  r n  —
— O4fn«fw%»or̂ -o4fn̂ ir»\0 — o4oi v̂%\o- O4m̂«m'0r-@00' — o4o"»̂«r%»or̂ oo — o4m̂ ir&Of~"—0401
r n r n r n r n r n r n m * ^ ^ T f - ^ ^ ^ i O i » 0 ,  « O l i O V i O i W % \ 0 ' 0 ' 0 ' 0 0 0 ' C ' 0 ' ' 0 0 “ 0 * 0 * 0 ‘ 0 * 0 « 0 ‘ 0 ‘ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ' C ' ^
--------------—  —  —  —  — —  —  —  —  —  —  —  —  —  —  —  —  0 4 0 4 0 4 0 4 0 4 0 4 0 4 0 4 0 4 0 4 0 4 0 4 0 4 0 4 0 4 0 4 0 4 0 4 0 4 0 4 0 4 0 4 0 4 0 4 0 4 0 4 0 4
159
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
m — — oc — OOf N — — o — — 0 0 *^#N<Nr^ — 0 *^0 0 r  ̂ —
f N r n ^ » 0 ’o r * * o o  —  < N r n ^ » o ^ r * *  —  —  r s « ^ ^ « o  —  r v i ' ^ ^ w ^ ^ p *“ 0 0  —  r s < ^ ^ « o  —  f N ^ ^ v % ' O t * *  —  r s
O O O O O O O  — — — — — — — rSfNfSrN|rSrnr>or<-jr»nr«-i^'»r 'T' f^^'n' ’TWi«0 «r'. */̂ 'T', sO 'C 'C 'C 'C 'C 'Cr^r^  
— — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — #NfSfNfNr'4r̂ rsirsir̂
w~. ■op̂ — — <Nrn̂ wn̂ r̂ ao — rs‘̂ *rvi'Or  ̂— <N<̂ v̂%sor̂ oe — r*4*̂ v̂*V'OP**'OC— fN<̂*r«r>
<N<N<s<NrMr>ir f̂Nr4fs<NrNr4<N<N/Nrsr'jrs«NfN«Nrsr>4rM<NfSr f̂N(fSfsrsifNrsrNPi
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APPENDIX I: WEST INDIAN CANEFLY CONTROL 1995
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Raw data for insecticide experiment for control of S. saccharivora and S. Hava. Dugas and LeBlanc, Inc., Paincourtville, Louisiana, 1995. A, date of sampling 
(1,2, and 3 represent 14, 18, 26 July consecutively, and 4, 5, and 6 represent I, 8, and 16 August, consecutively); B, insecticide treatment (cyfl, cyfluthrin; 
mpar, methylparathion; imid, imidacloprid; untrt, untreated control); C, field replication; D, plant number; E, total number of S. saccharivora per third leaf 
down from the whorl; F, total number of adult S. saccharivora per third leaf down from the whorl; G, number of oviposition slits; H, number of S. fiava per 
third leaf down from the whorl.
Ü C D E F 0 II A B 1) F 1 (1 II
cyll 1 1 0 0 0 — 3 untrt 18 55 2 40 0
cyfl 1 2 0 0 3 — 3 untrt 19 20 1 7 0
cyfl 1 3 1 0 10 — 3 untrt 20 II 0 7 0
cyfl 1 4 2 0 40 — 3 untrt 1 7 0 5 0
cyfl 1 5 1 1 10 — 3 untrt 2 0 0 4 0
cyfl 1 6 0 0 24 — 3 untrt 3 1 0 7 0
cyfl 1 7 4 0 5 — 3 untrt 4 0 0 0 0
cyfl 1 8 0 0 40 — 3 untrt 5 4 0 18 3
cyfl 1 9 1 0 16 — 3 untrt 6 6 1 7 7
cyfl 1 10 0 0 0 — 3 untrt 7 8 2 6 0
cyfl 1 II 0 0 2 — 3 untrt 8 13 6 7 0
cyfl 1 12 0 0 0 — 3 untrt 9 20 10 10 0
cyfl 1 13 0 0 4 — 3 untrt 10 12 2 6 4
cyfl 1 14 19 2 105 — 3 untrt II 14 2 0 0
cyfl 1 15 3 2 14 — 3 untrt 12 28 4 8 0
cyfl 1 16 0 2 34 — 3 untrt 13 5 2 10 2
cyfl 1 17 0 2 0 — 3 untrt 14 13 6 14 0
cyfl 1 18 8 2 14 — 3 untrt 15 3 0 0 II
cyfl 1 19 0 0 2 — 3 untrt 16 1 1 3 0
cyfl 1 20 0 0 0 — 3 untrt 17 9 2 6 0
cyfl 1 21 0 0 0 — 3 untrt 18 56 4 0 0
cyfl 1 22 3 2 14 — 3 untrt 19 6 1 15 0
cyfl 1 23 0 0 7 — 3 untrt 20 0 0 34 0
cyfl 1 24 1 1 4 — 4 cyfl 1 1 5 0 6 0
c>ll I 25 6 0 14 — 4 cyfl 1 2 25 0 2 0
cyfl 2 1 10 0 0 — 4 cyfl 1 3 34 1 6 6
cyfl 2 2 26 13 9 — 4 cyfl 1 4 12 0 2 0
cyfl 2 3 78 23 2 — 4 cyfl 1 5 83 0 5 0
cyfl 2 4 6 I 5 — 4 cyfl 1 6 7 0 1 0
cyfl 2 5 19 2 8 — 4 cyfl 1 7 7 0 0 0
o ^ ^ o w o r ^ o o o o o o o o  — vo — —
vO (N V» rn —  — fN Tf — (N wn — CN ^ r'l w~i
r*1 —
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OOoor*-ooooooooorMŵ r*** — rnr**or^oooooow^r*-0'OtN<N î— ■^OvoO'Cr^ooor^ 
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—  —  f N  f N  •“  —  1/1 f*i  —  —  f N  “ “  f N  —  «— «—  —  f N  —  f<i  «— —  «— f N
— fNrn̂ »/i\Or~'0C0'O — fNrn̂ i/i'Cr~~ooo\o — fNm-fi/ivor̂ ooô O — (Nm̂ '/i\cr~'00O'
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r*' — fNrn — ♦Nrn̂ v̂ or ôoO'O — <Nm̂ «oor̂ oo — — —
0'<0'0000'000'0'0 '0 '0>0'0<0^00^'0^0^>C'00'0>0^^^'<0>00>0*0'0'0'0'0^^*^^^^ rn rn ^ rn fn ro fH fn fn rn rO ^ rn rn
— — — — <Nrs|<NfS<Nr*j<N<Nr4r'i<NfN<NrMfNfNrNfS<Nr*4<NfNrMrN<NfS<NfSfMr̂ r̂ rjrsir̂ fsr‘ifSfs<Nr'4<Nr'4
206
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
OOOOOOOOOOOOOOOOOOrsi — o o o o o o o o o o o o o o o o o o o o o  — n-ooo
'C'C'C'0'â'C'C'C'0'C'C'â'0^0'0'0'â'0'0'0'C'0'0'0'0'0'0'0'Û'0'0'0>0'4d'C''0>0'0'0'0'0>0'C^>C'C 
OfNO<NOOOOO'O*^OO00 00OOOOOOOOOj NOOOOOOOOO^^OOOOOOr ^»rOO
o o o o o o o o o o o o o o o o o o o o o o o o r ^ o o » o o o o o o o o - * o o o o o o o o o
— — ooO'O — <Nr«̂—rvi'^̂ w-j'Or̂ ocO'O — — r*jrn-rŵ 'Or̂ oof5'"—
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'COOO'CO'<0'C'C'O>OO'O'O>Ĉ 'C'OO>O>O>C>C'O>CO>C'CnC'C'OO'CO'C'OOnO'O'<C'CsÔ OnCO'C
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Raw data for mealybug associated stalk contamination at St. Gabriel Research Station, St. Gabriel, 
Louisiana, 1995. Treatment, stalks washed or unwashed; sample, sample number; wght, weight of S 
stalks, in kilograms; brix, brix of raw juice; polarity, polarity of raw Juice; sucrose, sucrose of raw juice; 
purity, purity of raw juice; TRS, theoretical recoverable sugar of raw juice.
Treatment sample wght brix polarity sucrose purity TRS
washed 1 8.4 20.2 78.59 18.9 92 280.2
washed 2 7.7 20.3 78.04 18.8 91 277.5
washed 3 9.2 19.7 77.05 18.6 92.8 276.9
washed 4 11.5 20.2 79.66 19.2 93.4 286.7
washed 5 10.1 20 79.36 19.1 93.9 285.8
washed 6 10 20.4 80.61 19.4 93.5 289.7
washed 7 10.6 19.7 75.78 18.3 91.3 270.5
washed 8 10.1 20.1 80.35 19.3 94.4 289.5
washed 9 9.2 20.6 76.14 18.3 87.3 264.8
washed 10 11.3 20 78.43 18.9 92.9 281.5
unwashed 11 11 19.9 77.68 18.7 92.4 277.8
unwashed 12 11.5 19.9 77.46 18.7 92.4 277.8
unwashed 13 11.3 19.4 73.35 17.7 89.7 259.4
unwashed 14 10 19.8 77.8 18.7 92.8 278.4
unwashed 15 8.6 19.4 77.11 18.6 94.2 278.8
unwashed 16 11.4 19.8 76.58 18.5 91.8 274.1
unwashed 17 10.9 19.5 75.95 18.3 92.2 271.7
unwashed 18 9 20.1 79.29 19.1 93.4 285.2
unwashed 19 8.8 20.1 79.14 19 92.9 283
unwashed 20 9.7 19.9 79.15 19.1 94.3 286.4
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Raw data for mealybug distribution study. St. Gabriel 
Research Farm, St. Gabriel Louisiana, 1995, - numbers 
of S. wagneri. Plot, plot identification number ants, 
numlser of S. waoneri collected per soybean oil-soaked 
bait card
plot ants plot ants
122 200 222 30
123 350 232 80
124 50 233 5
125 150 234 60
422 100 235 80
423 20 236 40
424 50 331 15
425 20 332 60
435 20 333 30
434 10 334 50
433 10 335 100
432 100 345 60
431 300 344 10
136 2 343 30
135 40 342 50
134 30 245 75
133 120 244 10
132 50 243 130
142 70 242 10
143 120 211b 130
144 70 221b 7
145 100 221.5b 20
442 60 231b 50
443 0 241b 130
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APPENDIX M: YIELD FOR LARGE PLOT 1996
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Raw yield data for large plot Homoptera experiment on Goldmine Plantation, Inc., (rep 1 and 2), and on Glendale Plantation, Edgard, 
Louisiana, 1996 (rep 3 and 4); rep, field replication; treatment, (esfen, esfenvalerate; untrt, untreated control; tebf, tebufenozide; Icyha, 
lambda-cyhalothr’m); weight, ; rows ASP - PRO indicate nmole of the indicated free amino acids (ASP... PRO) per ml of crude 
sugarcane juice as determined by Commonwealth Biothechnologies, Inc.; TAA indicated the total free amino acids for each column; 
polarity, polarity of raw juice; brix, brix of raw juice; sucrose, sucrose of raw juice; purity, purity of raw juice; TRS, theoretical 


















rep 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4
treatment esfen esfen esfen esfen untrt untrt untrt untrt tebf teb f tebf tebf leyba Icyba leyba leyba
weight 6160 5740 5400 5630 6400 6120 5270 5800 7160 4920 6220 6965 6020 5700 5710
ASP 8.5 12.0 7.5 6.0 12.0 17.5 11.0 6.0 19.0 7.5 28.5 5.5 48.0 77.5 7.0 5.5
GLAJ 4.0 11.5 3.0 3.0 7.0 15.0 5.0 3.5 13.0 2.5 15.0 2.0 35.5 67.5 3.5 4.0
ASN 243.0 278.5 81.0 77.5 190.0 293.0 130.5 51.0 219.0 65.5 296.5 72.0 253.0 430.5 59.5 53.5
SER 22.5 11.5 8.5 11.5 18.5 39.0 19.0 6.5 25.0 9.0 35.0 9.0 26.5 88.0 11.0 10.0
GLN 27.0 60.5 19.0 14.5 40.0 58.0 30.0 9.0 58.0 12.5 76.0 12.5 50.5 159.5 14.5 12.0
HIS 2.0 2.5 0.0 0.0 2.0 3.5 0.0 0.0 1.5 0.0 4.0 0.0 8.5 15.0 0.0 0.0
GLY 14.5 15.5 5.0 6.0 13.0 21.0 9.0 4.5 12.5 6.0 17.5 5.5 22.0 48.0 6.5 7.5
THR 25.0 26.0 12.5 8.5 9.0 32.5 12.0 5.5 23.0 8.0 28.5 7.5 31.5 87.5 7.0 8.0
ALA 81.0 78.5 29.5 41.5 59.0 179.0 60.0 19.5 73.0 33.0 71.0 33.5 159.0 222.0 42.0 33.0
ARC 98.0 100.0 63.5 56.0 87.5 116.5 88.5 52.0 114.0 45.0 117.5 49.0 122.0 205.0 67.5 54.0
TYR 23.5 18.5 7.5 10.0 16.5 29.5 15.5 6.5 19.0 10.5 20.5 9.0 14.5 43.5 10.5 5.0
VAL 59.5 52.0 11.5 11.0 37.0 99.5 24.0 7.0 48.5 9.5 44.0 9.0 26.0 111.5 12.5 10.5
MET 30.0 25.0 14.0 15.5 24.0 37.5 20.5 13.5 29.0 15.0 32.0 13.5 25.0 46.0 17.5 14.0
TRP 70.0 64.5 30.5 40.5 49.5 88.5 46.0 25.5 55.0 31.5 60.5 32.5 49.5 103.5 26.5 34.5
PHE 50.0 36.5 15.0 21.5 39.5 60.0 32.0 15.5 38.5 23.5 43.5 18.5 27.0 68.0 23.5 17.0
1I.E 38.0 27.0 4.5 5.5 22.5 61.0 11.5 4.5 31.0 6.0 25.5 6.0 12.5 60.5 6.5 6.0
LEU 71.5 47.5 14.0 18.0 50.5 76.0 28.5 13.5 58.5 21.0 62.0 16.5 28.5 97.5 20.5 18.5
LYS 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 7.5 15.0 0.0 0.0
PRO 20.5 12.0 22.0 16.5 13.5 15.0 25.5 19.0 18.5 18.5 21.0 19.5 12.5 25.5 26.5 15.0
TAA 888.5 879.5 348.5 363.0 691.0 1242.0 568.5 262.5 856.0 324.5 998.5 321.0 959.5 1971.5 362.5 308.0
polarity 77.6 65.7 76.8 73.8 76.6 56.1 70.2 74.6 71.4 72.1 77.2 74.6 66.6 69.0 75.4 75.4
brix 20.6 18.2 19.9 19.0 20.4 16.7 18.6 19.3 19.1 19.7 19.9 19.3 18.6 18.9 19.5 19.6
sucrose 19.0 16.1 18.8 18.1 18.7 13.7 17.2 18.2 17.5 17.7 18.9 18.3 16.3 16.9 18.5 18.5
purity 90.6 86.9 92.8 93.6 90.5 80.8 90.8 93.2 90.0 88.1 93.3 93.0 86.1 87.8 93.1 92.8
TRS 279.8 232.2 279.8 269.8 276.0 191.0 253.2 272.2 256.7 256.7 282,0 272.3 234.2 245.2 275.3 275.0
dextran 1.4 2.0 7.1 12.5 0.0 10.6 0.0 4.3 6.8 4.0 17.3 16.2 0.0 0.0 5.3 18.7
APPENDIX N: YIELD FOR LARGE PLOT 1997
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Raw yield data for large plot Homoptera experiment on Glendale Plantation, Edgard, Louisiana, 1997; 
rep, field replication; trt, treatment (esfen, esfenvalerate; untrt, untreated control; tebC tebufenozide; 
Icyha, lambda-cyhalothrin); weight, ; rows ASF - PRO indicate nmole of the indicated free amino acids 
(ASP..-PRO) per ml of crude sugarcane juice as determined by Commonwealth Biothechnologies, Inc.; 
TAA indicated the total free amino acids for each column; polarity, polarity of raw juice; brix, brix of 
raw juice; sucrose, sucrose of raw juice; purity, purity of raw juice; TRS, theoretical recoverable sugar of 
raw juice; dextran, mg of dextran per ml of raw juice.
rep trt weight polarity brix sucrose purity TRS
I esfen 5.15 63.27 17.9 15.49 85.03 221.22
2 esfen 4.29 56.03 17.1 13.72 78.82 188.11
3 esfen 4.87 52.28 16.4 12.80 76.69 172.74
4 esfen 4.97 57.04 17.05 13.96 80.48 193.73
I untrt 4.76 53.02 15.95 12.98 79.97 179.45
2 untrt 4.67 60.33 17.25 14.77 84.13 209.80
3 untrt 5.38 55.59 16.4 13.61 81.54 190.16
4 untrt 4.46 62.43 17.7 15.28 84.85 218.05
I tebf 4.61 54.17 15.95 13.26 81.70 185.50
2 tebf 5.05 57.84 17.25 14.16 80.66 196.70
3 tebf 4.05 46.89 I5.I 11.48 74.70 152.49
4 tebf 4.01 68.26 18.8 16.71 87.35 241.86
1 Icyha 5.03 64.51 18.35 15.79 84.57 224.93
2 Icyha 4.58 59.65 17.5 14.60 82.00 204.66
3 Icyha 4.23 53.55 17.1 13.11 75.33 175.05
4 Icyha 4.63 64.22 18.2 15.72 84.88 224.34
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APPENDIX O: COVER CROP ANT BAITS
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year, year o f  study (95. 1995; 96. 1996): 
native, indigenous weedy vegetation): A-
treat, cover crop treatm ent (nocov. no covercrop plus herbicide application: 




















































































































































































































































































































0 0 1 1 0 25 50 40
15 6 10 25 8 3 1 10
8 10 25 30 25 10 0 25
20 25 15 10 60 60 50 40
20 30 45 20 20 20 1 15
40 15 12 15 6 15 15 50
4 50 0 20 50 7 1 0
10 25 15 25 30 40 20 15
15 4 35 30 20 10 15 20
10 10 15 15 15 20 4 20
1 55 100 120 70 50 50 10
1 0 0 0 2 0 15 70
40 702 0 1 30 30 0 30
30 30 1 40 65 80 40 25
50 45 30 50 45 25 30 25
20 40 1 0 10 5 5 20
20 100 0 30 40 8 15 15
25 2 20 20 20 5 20 15
20 10 20 25 10 20 20 15
15 40 20 20 15 20 25 30
20 30 50 60 0 15 20 8
10 0 5 25 20 20 15 65
10 10 10 15 8 25 7 10
4 15 0 10 15 2 20 4
30 1 20 15 15 25 30 20
30 8 25 10 20 20 0 0
60 1 25 80 90 0 20 15
30 0 40 100 80 70 70 50
30 8 45 0 0 20 30 50
6 0 15 15 35 30 25 40
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year, year of the study; treat, cover crop treatment (check, weedy; nocov, no covercrop 
plus herbicide; vetherb, vetch plus hervicide); rep, field replication; ant, S. wagneri; spid, 
spiders; gryL crickets; derm, dermaptera; cicin, cicindelidae; lama, lamacidae; staph, 
staphylinidae; tri, tridactilidae.
year treat rep ant spid gryl derm cicin carab lama
94 clover 1 2 4 0 0 1 4
94 clover 1 10 10 0 1 0 6
94 clover 1 13 4 0 0 0 2
94 vetch 1 1 6 0 0 0 0
94 vetch 1 3 6 0 0 0 3
94 vetch 1 2 9 0 0 1 3
94 check 1 2 2 0 1 0 0
94 check 1 3 5 0 0 1 5
94 check 1 4 10 0 9 0 5
94 pea 1 2 3 0 0 0 4
94 pea 1 2 2 0 0 1 3
94 pea 1 41 6 0 0 0 2








1 12 0 0 0 8
94 clover 2 3 5 0 0 0 5
94 clover 2 3 4 0 0 0 4
94 clover 2 0 4 0 0 0 3
94 vetch 2 5 11 0 0 1 1
94 vetch 2 0 16 0 0 1 3
94 vetch 2 1 1 0 0 6 1
94 check 2 14 6 0 5 0 5
94 check 2 4 7 0 3 0 12
94 check 2 2 7 0 0 0 13
94 pea 2 1 8 0 0 0 5
94 pea 2 14 8 0 0 0 11
94 pea 2 12 11 0 4 0 8
94 clover 2 3 10 0 0 3 1
94 clover 2 4 11 0 0 1 1
94 clover 2 1 7 0 1 1 5
94 clover 3 3 4 0 0 0 5
94 clover 3 4 9 0 0 1 7
94 clover 3 9 1 0 1 2 4
94 vetch 3 0 6 0 0 0 4
94 vetch 3 0 4 0 1 1 5
94 vetch 3 0 7 0 1 4 0
94 check 3 6 7 0 0 1 9
94 check 3 4 7 0 0 0 11
94 check 3 0 4 0 3 1 7
94 pea 3 2 4 0 0 0 4
94 pea 3 0 4 0 1 2 4
94 pea 3 3 7 0 0 0 8
94 clover 3 3 10 0 0 0 4
94 clover 3 6 5 0 0 9 0
94 clover 3 8 2 0 1 0 4
94 clover 4 3 3 0 1 0 5
94 clover 4 4 1 0 2 2 8
94 clover 4 11 4 0 0 1 10
94 vetch 4 3 5 0 0 7 4
tri
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94 vetch 4 8 3 0 0 0 5









1 0 1 0 9
94 check 4 7 7 0 0 1 15
94 pea 4 10 5 0 0 0 2
94 pea 4 1 2 0 0 0 17
94 pea 4 6 2 0 0 1 4
94 clover 4 1 2 0 0 0 9
94 clover 4 2 2 0 0 2 3
94 clover 4 1 0 0 0 1 6
94 clover 5 5 7 0 0 3 11
94 clover 5 7 7 0 0 2 8
94 clover 5 6 1 0 0 0 17
94 vetch 5 4 3 0 0 0 8
94 vetch 5 4 2 0 0 9 8
94 vetch 5 4 4 0 0 2 2
94 check 5 3 3 0 0 1 11
94 check 5 5 4 0 0 0 11
94 check 5 5 5 0 0 0 13
94 pea 5 11 8 0 0 0 13
94 pea 5 5 10 0 0 0 5
94 pea 5 3 0 0 0 0 0
94 clover 5 24 2 0 0 1 19
94 clover 5 6 5 0 0 1 12
94 clover 5 7 3 0 0 0 10
95 vetch 1 24 13 1 0 0 0 4
95 vetch 1 10 11 0 0 0 0 8
95 clover 1 74 5 0 0 0 1 2
95 clover 1 51 2 1 0 0 1 3
95 nocov 1 42 5 0 0 0 0 7
95 nocov 1 26 9 0 0 0 0 10
95 pea 1 26 2 0 0 0 0 6
95 pea 1 41 5 0 0 0 0 5
95 native 1 60 3 0 0 0 0 5
95 native 1 27 5 1 0 0 0 9
95 vetch 2 27 9 0 0 0 0 18
95 vetch 2 13 13 0 0 0 0 10
95 clover 2 14 6 0 0 0 1 6
95 clover 2 20 7 0 0 0 0 8
95 nocov 2 130 2 0 0 0 0 0
95 nocov 2 29 6 0 0 0 0 6
95 pea 2 21 7 0 0 0 0 7
95 pea 2 8 21 0 0 0 0 4
95 native 2 77 9 0 0 0 0 11
95 native 2 24 5 0 1 0 2 7
95 vetch 3 34 3 0 1 0 0 7
95 vetch 3 28 5 0 0 0 0 5
95 clover 3 23 8 0 0 0 1 5
95 clover 3
95 nocov 3 14 12 0 0 0 0 6
95 nocov 3 11 8 0 0 0 0 11
95 pea 3 10 11 0 0 0 0 11
95 pea 3 40 9 1 0 0 0 5
95 native 3 23 8 0 0 0 0 1
95 native 3 19 7 0 0 0 0 9
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95 vetch 4 4 3 0 0 0 0 4
95 vetch 4 18 9 0 0 0 0 20
95 clover 4 11 12 0 0 0 0 10
95 clover 4 13 5 0 0 0 0 6
95 nocov 4 12 7 0 2 0 0 7
95 nocov 4 5 5 0 1 0 1 2
95 pea 4 46 10 0 0 0 0 6
95 pea 4 16 14 0 0 0 1 7
95 native 4 23 10 0 0 0 0 2
95 native 4 10 13 0 0 0 0 16
95 vetch 5 14 8 0 0 0 0 12
95 vetch 5 20 7 0 0 0 0 5
95 clover 5 24 10 0 0 0 0 12
95 clover 5 15 2 0 0 0 0 4
95 nocov 5 6 6 0 0 0 0 5
95 nocov 5 10 14 0 0 0 0 6
95 pea 5 29 4 0 0 0 0 7
95 pea 5 21 7 0 0 0 0 8
95 native 5 250 6 0 0 0 0 4
95 native 5 34 10 0 0 0 0 6
96 clover 1 10 4 1 0 0 0 13 1 3
96 clover 1 17 2 0 0 0 1 9 0 0
96 clover 1 10 3 0 0 0 0 11 0 1
96 native .
96 native 1 36 6 0 0 0 0 12 0 0
96 native 1 11 7 1 0 0 1 13 0 0
96 nocover
96 nocover 1 3 2 0 1 0 0 12 0 0
96 nocover 1 32 0 0 0 0 0 15 0 0
96 pea 1 23 3 0 0 0 1 6 0 0
96 pea .
96 pea . . . . .
96 vetch 1 19 5 0 1 0 0 7 0 2
96 vetch 1 28 4 0 1 0 0 4 0 0
96 vetch 1 48 5 1 1 0 0 8 3 2
96 vetherb 1 9 6 1 1 0 1 12 0 0
96 vetherb 1 21 3 0 0 0 0 12 3 3
96 vetherb 1 14 2 0 0 0 0 1 0 0
96 clover 2 21 4 0 0 0 0 5 0 1
96 clover 2 14 3 0 0 0 0 5 2 1
96 clover 2 7 1 0 0 0 0 0 0 0
96 native 2 7 4 0 0 0 0 11 1 4
96 native 2 10 3 1 1 0 0 11 1 2
96 native 2 2 4 2 0 0 0 5 0 1
96 nocover 2 19 4 0 0 0 0 3 0 0
96 nocover 2 14 2 0 1 0 1 22 3 0
96 nocover 2 8 3 1 0 0 1 11 1 1
96 pea 2 6 5 1 1 0 1 13 1 0
96 pea 2 4 2 0 1 0 0 9 2 0
96 pea 2 11 6 0 1 0 1 8 0 0
96 vetch 2 18 6 1 0 0 0 9 1 0
96 vetch 2 26 4 0 0 0 0 6 2 0
96 vetch 2 45 0 0 0 0 0 5 0 0
96 vetherb 2 14 2 0 0 0 0 7 1 0
96 vetherb 2 8 2 1 0 0 1 5 0 0
96 vetherb 2 24 4 0 0 0 0 4 1 1
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96 clover 3 17 3 0 3 0 1 15 2 1
96 clover 3 6 2 0 0 0 0 4 0 0
96 clover 3 8 3 0 0 0 0 19 1 1
96 native 3 8 4 0 0 0 0 2 0 1
96 native 3 21 3 0 1 0 0 7 1 0
96 native 3 .
96 nocover 3 4 3 0 0 0 2 9 5 2
96 nocover 3 19 1 0 1 0 2 10 0 0
96 nocover 3 32 1 1 0 0 0 9 1 0
96 pea 3 46 8 0 1 0 6 6 2 0
96 pea 3 19 0 0 0 1 8 8 0 0
96 pea 3 20 3 0 0 0 0 6 2 0
96 vetch 3 5 2 0 0 0 0 10 0 0
96 vetch 3 24 2 0 0 0 1 7 0 0
96 vetch 3 11 7 0 0 0 1 8 0 0
96 vetherb 3 .
96 vetherb 3 13 1 0 0 0 0 3 0 0
96 vetherb 3 17 2 0 0 0 0 9 2 0
96 clover 4 16 0 0 2 0 1 7 2 0
96 clover 4 10 6 0 0 0 0 6 0 1
96 clover 4 10 1 0 0 0 2 8 0 0
96 native 4 7 3 1 0 0 0 9 3 0
96 native 4 11 6 0 0 0 0 1 1 0
96 native 4 4 1 0 0 0 0 4 2 0
96 nocover 4 4 4 1 0 0 0 16 2 0
96 nocover 4 25 1 0 0 0 0 6 1 1
96 nocover 4 22 1 0 0 0 0 1 0 1
96 pea 4 7 2 0 0 0 0 6 1 1
96 pea 4 3 1 0 0 0 0 3 0 0
96 pea 4 12 4 0 0 0 0 2 3 0
96 vetch 4 12 2 0 0 0 0 4 1 1
96 vetch 4 14 6 0 0 0 0 2 0 0
96 vetch 4 17 4 0 0 0 0 3 0 0
96 vetherb 4 4 1 0 0 0 0 6 0 0
96 vetherb 4 12 1 0 0 0 0 6 5 0
96 vetherb 4 35 2 0 0 0 0 6 0 4
96 clover 5 14 3 0 0 0 0 7 1 0
96 clover 5 28 0 0 0 0 0 3 1 0
96 clover 5 16 1 0 0 0 0 4 1 0
96 native 5 10 3 0 0 0 0 7 0 0
96 native 5 13 1 0 0 0 0 11 4 2
96 native 5 25 2 0 0 0 0 2 0 1
96 nocover 5 19 6 0 0 0 0 2 2 1
96 nocover 5 14 2 0 0 0 0 6 2 0
96 nocover 5 34 1 0 0 0 0 4 2 0
96 pea 5 7 4 0 0 0 0 4 0 0
96 pea 5 4 1 0 0 0 0 9 0 0
96 pea 5 5 2 0 0 0 0 7 0 0
96 vetch 5 30 5 2 0 0 0 7 0 0
96 vetch 5 11 2 0 0 0 1 7 1 0
96 vetch 5 7 1 0 0 0 0 3 2 0
96 vetherb 5 2 2 0 0 0 0 5 0 4
96 vetherb 5 10 1 0 0 0 0 4 1 1
96 vetherb 5 3 3 0 0 0 0 3 2 1
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cover crop biomass weights, 94-96
yr, year of study; treat, cover crop treatment (check, no cover crop; nocov, no cover crop plus hervicide; 
native, indigenous vegetation; vetherb, vetch plus herbicide); rep, field replicate; wght(g), dry weight in 
grams.
yr treat rep vwght(g) yr treat rep vwghUg) yr treat rep '«ght(g) yr treat rep wght(g)
94 dower 1 36.07 95 \etch 1 21.63 96 pea 1 57.20 96 sethert) 1 62.70
94 dower 1 33.36 95 vetch 1 42.3 96 pea 1 55.39 96 setherfo 1 61.87
94 vetch 1 34.9 95 dower 1 14.18 96 pea 2 64.80 96 settiert) 2 58.61
94 \ffitch 1 36.4 95 doser 1 13.64 96 pea 2 71.60 96 setherfo 2 56.19
94 check 1 18.65 95 nocov 1 7.18 96 pea 3 77.90 96wethecfo 3 59.03
94 check 1 37.7 95 nocov 1 8.39 96 pea 3 68.48 96 setherfo 3 60.80
94 pee 1 34.05 95 pea 1 24.61 96 pea 4 56.10 96 wBtherfo 4 50.38
94 pea 1 28.84 95 pee 1 33.6 96 pea 4 67.63 96 setherfo 4 49.33
94 dower 1 27.96 95 nathe 1 10.82 96 pea 5 56.16 96 setherfo 5 57.35
94 do(«r 1 42.49 95 nathe 1 8.19 96 pea 5 55.83 96 setherfo 5 55.54
94 d o w 2 45.05 95 \etch 2 17.48 96 closer 1 62.84
94 dower 2 95 wetch 2 27.69 96 closer 1 56.12
94 vetch 2 24.95 95 doser 2 23.41 96 closer 2 73.93
94 vetch 2 55.27 95 dower 2 11.72 96 closer 2 80.38
94 check 2 24.9 95 nocov 2 18.77 96 closer 3 94.05
94 check 2 21.39 95 nocov 2 7.27 96 doser 3 61.44
94 pea 2 30.98 95 pea 2 18.01 96 doser 4 75.62
94 pea 2 26.53 95 pea 2 21.81 96 dower 4 52.40
94 dower 2 35.87 95 naiwe 2 23.15 96 doser 5 67.21
94 dower 2 41.77 95 nathe 2 23.58 96 doser 5 64.83
94 dower 3 32.68 95 wetch 3 11.62 96 nocov 1 99.99
94 d o w 3 61.46 95 vetch 3 23.19 96 nocov 1 53.33
94 wetch 3 34.61 95 dower 3 16.22 96 nocov 2 49.74
94 wetch 3 33.74 95 closer 3 19.66 96 nocov 2 49.70
94 check 3 22.01 95 nocow 3 14.07 96 nocov 3 68.00
94 check 3 35.89 95 nocov 3 9.29 96 nocov 3 56.80
94 pea 3 30.85 95 pea 3 19.62 96 nocov 4 53.32
94 pea 3 23.13 95 pea 3 23.75 96 nocov 4 50.45
94 dower 3 55.22 95 nathe 3 11.98 96 nocov 5 53.11
94 dower 3 31.23 95 nathe 3 9.33 96 nocov 5 51.44
94 dower 4 45.21 95 wetch 4 18 96 setch 1 56.32
94 dower 4 33.13 95 setch 4 22.05 96 setch 1 60.19
94 wetch 4 24.42 95 doser 4 12.35 96 setch 2 68.08
94 vetch 4 48.1 95 doser 4 28.79 96 vetch 2 60.65
94 check 4 95 nocov 4 9.99 96 setch 3 52.43
94 check 4 15.49 95 nocow 4 12.02 96 setch 3 60.20
94 pea 4 95 pea 4 13.76 96 setch 4 56.30
94 pea 4 37.15 95 pea 4 1Z1 96 setch 4 68.19
94 dower 4 60.8 95 nathe 4 9.41 96 setch 5 58.60
94 dower 4 43.96 95 nathe 4 14.14 96 setch 5 58.71
94 ckxrer 5 34.47 95 wetch 5 15.42 96 nathe 1 56.33
94 dower 5 52.44 95 setch 5 18.25 96 nathe 1 50.96
94 wetch 5 38.42 95 doser 5 31.73 96 nathe 2 58.61
94 wetch 5 71.67 95 closer 5 22.13 96 nathe 2 56.19
94 check 5 95 nocow 5 7.49 96 nathe 3 122.28
94 check 5 20.67 95 nocov 5 16.27 96 nathe 3 74.90
94 pea 5 95 pea 5 11.5 96 nathe 4 52.63
94 pea 5 19.35 95 pea 5 13.69 96 nathe 4 50.93
94 closer 5 35.84 95 nathe 5 17.57 96 nathe 5 56.82
94 dower 5 41.37 95 nathe 5 9.39 96 nathe 5 54.50
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stand density after cover crop treatments
yr, year of study; treat, cover crop treatment (check, no cover crop; nocov, no cover crop plus hervicide; 
native, indigenous vegetation; vetherb, vetch plus herbicide); rep, field replicate; shts, number of 
sugarcane shoots per 3.3 m of row;
yr treat rep shts yr treat rep shts yr treat rep shts yr treat rep shts
94 clover 1 49 94 pea 4 3 95 nocov 4 12.02 96 native 1 56.33
94 clover 1 30 94 pea 4 6 95 pea 4 13.76 96 native 1 50.96
94 clover 1 17 94 clover 4 27 95 pea 4 12.1 96 native 2 58.61
94 vetch 1 4 94 clover 4 15 95 native 4 9.41 96 native 2 56.19
94 vetch 1 9 94 clover 4 27 95 native 4 14.14 96 native 3 12228
94 vetch 1 2 94 clover 5 14 95 vetch 5 15.42 96 native 3 74.90
94 check 1 8 94 clover 5 27 95 vetch 5 1825 96 native 4 52.63
94 check 1 22 94 clover 5 6 95 clover 5 31.73 96 native 4 50.93
94 check 1 18 94 vetch 5 27 95 clover 5 22.13 96 native 5 56.82
94 pea 1 10 94 vetch 5 17 95 nocov 5 7.49 96 native 5 54.50
94 pea I 31 94 vetch 5 12 95 nocov 5 1627 96 vetherb 1 62.70
94 pea 1 20 94 check 5 0 95 pea 5 11.5 96 vetherb 1 61.87
94 clover 1 6 94 check 5 19 95 pea 5 13.69 96 vetherb 2 58.61
94 clover 1 25 94 check 5 17 95 native 5 17.57 96 vetherb 2 56.19
94 clover 1 49 94 pea 5 0 95 native 5 9.39 96 vetherb 3 59.03
94 clover 2 4 94 pea 5 2 96 pea 1 5720 96 vetherb 3 60.80
94 clover 2 16 94 pea 5 12 96 pea 1 55.39 96 vetherb 4 50.38
94 clover 2 7 94 clover 5 14 96 pea 2 64.80 96 vetherb 4 49.33
94 vetch 2 8 94 clover 5 30 96 pea 2 71.60 96 vetherb 5 57.35
94 vetch 2 15 94 clover 5 26 96 pea 3 77.90 96 vetherb 5 55.54
94 vetch 2 4 95 vetch 1 21.63 96 pea 3 68.48
94 check 2 38 95 vetch 1 42.3 96 pea 4 56.10
94 check 2 35 95 clover 1 14.18 96 pea 4 67.63
94 check 2 26 95 clover 1 13.64 96 pea 5 56.16
94 pea 9 95 nocov 1 7.18 96 pea 5 55.83
94 pea 2 14 95 nocov I 8.39 96 clover 1 62.84
94 pea 2 47 95 pea 1 24.61 96 clover 1 56.12
94 clover 2 II 95 pea I 33.6 96 clover 2 73.93
94 clover 17 95 native 1 10.82 96 clover 2 80.38
94 clover 8 95 native 1 8.19 96 clover 3 94.05
94 clover 3 14 95 vetch 2 17.48 96 clover 3 61.44
94 clover 3 9 95 vetch 2 27.69 96 clover 4 75.62
94 clover 3 6 95 clover 2 23.41 96 clover 4 52.40
94 vetch 3 10 95 clover 2 11.72 96 clover 5 6721
94 vetch 3 3 95 nocov 2 18.77 96 clover 5 64.83
94 vetch 3 19 95 nocov 2 7.27 96 nocov 1 99.99
94 check 3 22 95 pea 2 18.01 96 nocov 1 53,33
94 check 3 21 95 pea 2 21.81 96 nocov 2 49.74
94 check 3 7 95 native 2 23.15 96 tKxov 2 49.70
94 pea 3 14 95 native 2 23.58 96 nocov 3 68.00
94 pea 3 4 95 vetch 3 11.62 96 nocov 3 56.80
94 pea 3 18 95 vetch 3 23.19 96 IKKOV 4 53.32
94 clover 3 13 95 clover 3 16.22 %  nocov 4 50.45
94 clover 3 17 95 clover 3 19.66 96 nocov 5 53.11
94 clover 3 6 95 nocov 3 14.07 96 nocov 5 51.44
94 clover 4 18 95 nocov 3 9.29 96 vetch 1 56.32
94 clover 4 28 95 pea 3 19.62 96 vetch 1 60.19
94 clover 4 7 95 pea 3 23.75 96 vetch 2 68.08
94 vetch 4 2 95 native 3 11.98 96 vetch 2 60.65
94 vetch 4 5 95 native 3 9.33 96 vetch 3 52.43
94 vetch 4 4 95 vetch 4 18 96 vetch 3 6020
94 check 4 18 95 vetch 4 22.05 96 vetch 4 56.30
94 check 4 32 95 clover 4 12.35 96 vetch 4 68.19
94 check 4 23 95 clover 4 28.79 96 vetch 5 58.60
94 pea 4 12 95 nocov 4 9.99 96 vetch 5 58.71
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